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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device which displays clear video by obtaining an 
appropriate contrast in accordance with video data. 
SOLUTION: Video characteristic (luminance distribution, 
maximum/minimum values and an average value) are 
obtained in an arbitrary interval from R, G and B video 
data inputted to input video characteristic detection 
sections 13 to 15 or luminance data and the 
characteristics are inputted to a microcomputer 23 
through a microcomputer controlling section 24. The 
microcomputer 23 analyzes the data and outputs broken 
line point/master data and broken point correction data 
to broken line point generating sections 16 to 18 through 
a microcomputer control section 24 in order to obtain a 
good display condition. The sections 16 to 18 output 
broken line point data, that determine an output 
gradation characteristic, to between-points gradation 
computing section 19 to 21. In the sections 19 to 21 
conduct computing processes using the broken line point 

data and the inputted R, G and B video data, obtain output gradation data between point and 
output the data to a display panel 4. 
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x, 

Sifl2Pgp*jElfB(i, tffS3§*jgS(Dii5V^|iSPIt8IS-rs 

imxm 5 ] 1 ^mm<Dm£hm^mw^te\<^x, 

fl&SBBBBlES&tt, MBE»S<RH4*^5l^jSSroiSv^ 

ixnettaiMjEaisti. «WEHft»tt*-e»*iisti[Sr^tf 

tcifi-3< ±51-, B«»«*B]Ei-5 
BABni&B. 

igSa^glB. 

t £*H8 t -f &BA£*%BB. 
X, 

fltrfBlfg^ttfi, MB l XttB»7 AfwJSgM 

1 o^tf c t z&mk-fzm&mmmw, 

imxm l l ] f»*« 1 l;iE«<D^^*^BI-*JVN 
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«IBA*iWM*tt*m»M:, WEB*?*-* icB^X 
BSB»B»tt**mi- 5 ' t SrW* t i" 

fio 

[SWiJSl 2] M*Bl dBBrottAB^BBlcttv* 
x, 

»*6»Bo»±«B**«^6BB##BW¥S:i:, 
**»S.R.t^ B/hBBSrBtti-rSB* • S'>J¥g&W 

«rB W-t- 6 tti^J£ fc SrB *. 5 c t * 

BBt-fSBAB^Bfi. 
[»*JSl 3] Stsfc^l tlEttro*SS^$IBJ=.*JV^ 
T, 

i-6»B«jE«*±#tt*Bjt6wfcS:B«&?-*«A 

30 1 4 ] 1 3 trlE«roJSS^^BI-*JV> 

X, 

flWE»BBlE«»£j*»MU BBBBBtt:*, ttjE^n 
fc*fitiiroB«i- &RBBB SrBA/ftfBBXttBBXtt 
ftBt LT*ffi*6C£*B«i:i-a*AB*BB. 
[f»*«l 5] BMt^-^SrBS^-aBAB^BIwis 

vx, 
^*iiB 0 
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3fe*«\ Striated l£JL±^7U-A^*5*t6*SJ:ti/h 
X, 

# < -T 6 c £ £r#® t i" 6tt***3S«. 

*D £ * -5 C t fcttft ^ -T £ ttAX^ttH. 
[0 0 0 1] 

^KB(C«D. #1-. CRT (Cathode- 

Ray Tube) x^f^^W • ^ s y ^ X-e • *f 4 

y^U^ • EL (Electro Luminescence) x>f 

[0 0 0 2] 

WBB^Pl 1 -2 7 5 3 7 5^*fcLM^£ixXV*-5 <t 5 
fa©fe»*ft $ tiZ x 5 «Ji*tjE|tSrK3e LX*J# , 

J: 3 KiU «»«cofeffidSfii)#5» 
H*<0«*4*»*lwtt % HMIKlMll-catlMtlcKaii- 

[0 0 0 3] 
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ffi^Ko^xii&^fcftX^afc^^ AAtWtT*— * 
£#WU A^^x-^o^fr^^^^cgji^^ 

as^&ixxv^tt^ofco »c«nBa*««t?«t, 

[0004] H\Zt&(D&XMh LX, ftAX**»Hfim 
^{§-£§-0) A PL (AveragePicture Le 

vei) (DmmcMJt^xm^^m^m^^m^M 

& y WjEElKXtTV \ KAX9ttB0>X*%lHfe0 =" v h 
7^ hSrrfilJiS^S-t^ejjxXV^o «x_««pBB¥ 
6-6 8 2 0#JCE«(^7*JEIHIK<0«I^ e^n* 

X, 55^§f OAP L^SSLtiJ: !3 t,^§v^^ 

^«*<Dy4itjES:fToXVvfc:. r*UcJ:Dft4fc«»<D 
A P L<E>ieH£l;:j5 £Tn6VMttH^ttV*ttH0ftft& v 

^^Vv^ h£rft_h£ii:6r ^^X#6 0 
[0 0 0 5] ^^^g^^-r^^m^i: LTtt 
xUfc* v^a >^iil^^(DBj)tb^(7)(5^\ VTR^DVD^ 

*tt. 8Mft«*«i: LX*«#«*t<Oi:4oTV^5 w 
[0 0 0 6] C<Oj:5l-***«ft"r5!«ft«*Sr«* 

Sc^< J T ; *ffllcLX^< £V^w£f±. ^iw«y^ 
*/c8Mftm^APLX-y*|jE^*yS:»Ri-6 
ttl^l^vffliE^^y 3dS9«$nS#, fl£ttAPL*MS 

50 V^#^. ffiffi±frdS^ttl-l*V^«t«v'-V*Od\ 



(4) 
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[0 0 0 7] £/c. Cix^X^ilt LTJt£</8l^ 
[0 0 0 8] 

[0 0 0 9] *»M«7)«feoaW«:, sfcftx— Closer 20 

[ooio] Wt-^Ki:t 

-C# ^ 4: Uifca. «RWtt. A* 

olWWtt^rt?i:rHIH*:»jEl^ *|ESixfcBWI*:« 30 
[ooi i ] ^Lt, u< m<n 

LT«*tWfci«< ft 6 J; 5 l-»W*«Ei-6o 
[0 0 12] ff*U<», «*«ftt*-e»*«« 

^fcHfe&3ft»H-<5J:5tw, RSW**i:iE-*-S 0 
[0 0 13] Sfc. ff*u<f±. RKWtt^tail 

^-fifeSrSSW-rS-tS^ Pg^€:«iE"r5o 40 
[0014] Sfc, ff * L < tt, 

[0 0 15] #£1X14. RfKWtt-CldM 

[0 0 16] *LT, £f£L< 14. ffig<£> lXttttS© 50 
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[0 0 17] 

^ x A gg l (D H & -f ffi & m X & 5 o 
[oo l a] is 11:1*31 vr\ itttt*<0JHIB(«*.tf i 
7u-AMI)i^tt6R, G, B isMfefl 

«-H-r68Mfe«Fffi*W», 2 tl^MkttttttHM 1 1- 
j&SB 2 -e^rit * hftiHMMIjEMWjft IU!)RGB efc&fi 

[0019] *«Wf4, ^utrtfcai^ysi^ fc*^ 

(VTR) . DVDfe^^^AASttfeUMfelS^l 7 

±^t)^$)6 0 J^T. H l l j* 

«S«^ff3NB*«figi:tbm-ov>Xig2 7Ir^iai 4 

[0020] H2tc*3t^-c. sn'<y=*^ («t* pc 

OR. G. BT^n^m^l^^^^^'7 :? ~-^|c:^-r6 
A/D^7^-^ 7f4t*y ? ^-ft^^^C0^^3^v ? > h 

g. Bm^\zm»'+2>igf§rtimmmtn. 9ha/d^ 

y<— ? 6 A^Ox^^^R. G x Bfs^-<t t)f^/V» 
ax-^$r^i-5JWSfi^^. 10-1 2f*A/ 
D3y^-^6^^R, G. Bm^<l:ffSfS^-^S!5 

9^e>^»««^tH* (y) &mmx-zm y^». 

l 3-1 5«^s/«^e)^J;^i»A 
rA*«MM*ttttmfflj 4:^9 0 ) . 16-1 

a. i 9-2 lnvm-rzp&mwmnmmtf* > hm<n 
ies*s«=£jfc«>*#>f ^bmmmmw^ 2 2«pct 
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SB, 2 3te*fflWmW(0&ftfflW&*}Z>'?<< 2 4 

13Wn^2 3 £«&<0fty»3lH' — y^—*tim$:fi 

*JB^fc**/<*/K 2 5 tt»aff 9 > 

iHHS&l 0-12 tAAl!MM*tt«ffl«l 3-1 5 £Jr 

«w>h4«ai 6-i 8 &^^hnnnttiF«B 

Jff^/K-T V h ^dt«B 16-18H A^BMMf ^Ktt L 

6 0 ^VhraiSSJiRSESPl 9-2 lf±, A^JlWftfs-g- 
[0 0 2 1] £JIT, HI 2 Srfflv>T*»M^ J: Z>%\<»% 

6 0 CCT\ a^yhUttlAMR, G s BTtP 

R. G, BrfnMMtft A/D^y^-^ 6(C 

-1 2[dA^$tL5^*lc, JWff«^fiRjfP9tc:tA^ 
-T6 0 »SfI^^T*«A^$n^R. G. BfJZ 

B^^/cx-^^-T) (Y) -t 

roJg*S:^>f y^(elKi 0(cm^i-^ o *>T s^lsHiS 1 
0-1211 A/D^ * 6^e>(^R. G. BI£*H£ 

(Y) ^vj-fuMrWRU A*lWft1*tttftm»l 3- 
1 5-tU^j-r6o A^M^ffiSil 3-1 5 A 

(Y) 1 7 i/"A^i^tiilt6«g(7)fj^^^t 
LX, R. G, BSSltfe^-^^^m-rSS^J-tt^fe 

la-mis* 3 cfc-c, fe**>tttt4:*ffli-a 

w^dSpTffi-cfcD, »Kfi*£j*ffi9a*&o»jK 

•x-^ (y) a^fcffii-aw^fcfi. 1 

tiiSPl 3-1 5X13 1 7U- ^Sl-A^L/cR. G. B 
A^e^r~-*i>L<l:£, figf-^ (Y) a^RSSM)" 
*«H9u «50ft;MS • g/J^&tf. MM¥«tt«:4fttt 
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u -^>r ayi#HB2 4— w^j-TSo tr^ai-ft^eo 

[0 0 2 2] »twA*8Wft»tt«W«fB 13-15 TtfelH 
10 MWMl 3-1 5^f)^[li7-^^^y2 

3 /d^^Mi-is cttaif-^ ^v>f n y 2 3 dm/; 

5r»^-f v h£j*SB 16-18 {cm^-f5 0 tJr*6#>r v 

b£/&&5 16 — 18 xii «^>f 3 ^sjiBffl 2 4 tf>e>co#r 
v h-^-^^^v vfmwm*%i 9-2 11^ 
m^i^^o #>fy vmvmm»&i 9-2 1^. ±iest 

b<^R. G. Br^^/«7-^0»i4^^ 
-f ^ MHHMWH1WB 1 9-2 llcov>x^, A*»«# 

tt<0*a»«^ R. G, B#fe-^tT5»&tU<tt. 

»Sfi^-^gR9trJ:S»S-7 f -^ (y) xn?m^<D 
lets, 

[0023] »:tc#S|5^tg^»i(c:ov>-c^-r6 0 

30 IIl3«^10^3!fe^J(r4bMtS»Sft^^9^gifm 
P^H!T-fc6 0 R, G, BVkmy*—*fahmm7*-* 
(Y) S:*«-r6»&W#fe^«^W:«*.tfT*Tfc 
6 0 

SS^-^ (Y) =0.299XR (m +0.5 8 7X 
G m) + 0 . 1 4 4 X B (W) 

CGDttjgy^-* (Y) ^gtHt5^RGB(7)Wf- 

< . m^T-*<n&&&'&zfc_fr<Di><DXhZ>tctb^ > 

y bkton&mizx y) zti&m^-rz^tizvt^ 03 

Xtfi. R, G, B^8t^>h(Of^^T-^ 

5) L. Gfete#* 1 t*-/ h <t 4 h^lpJldi^ h 
50 L. Bfefi3 \f y hV7 h hf-^^TJ£ 
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6 0 

Wffi-r — * (Y) =0.281XR ») +0.5 6 3X 
G (ft) + 0 . 1 2 5 X B (#) 

bulk:* 9. mm?-* (y) sr^-rsfc^^iag^i 

[0 0 2 4] o£*|C N [§I 2 WA^KMftWtttftaffl 1 3 - 

[0025] H4i^t^ 2 6 mmntkmnm&WL 

^#XAMM^«WS£«B 2 8-c«3eufc#»W«* 

3 2ttini(7)ifta»iiBjc*3v>-cRsai 

^t5S2f-^*-^K7y^ 3 4fif^D<St> 
3 5 ttfgi 29^^yhte 

m^t6m§iS[Hj^, 3 6ttl^i:<»2«BB««*»> 
V* 3 0(D#$> hifi£2 *m{$i-5 2 *mfg^[H] 
3 7ttRIC<«n|*il«**!>V^ 31^^ 
hfi^n*mfgi-6n*mf^m®[H]K> 3 8 f2#5HI?[e] 

8Sow^-^^j[jD»-t-'5*p»iHias. 3 9 fiapgmas 

3 8«?:n *mX#St6n *m^(elK. 4 011 

4 3 ir^itt^UX^^V>^<7)^-^^il«uai^1-5A 
/J^Jt«Ii]B. 4 2flf^l^< TyMwiS<b;h/T< 6^ 

4 3fi*/Mt«®iB4 10tBAS:7yft5 K> h^- 
^7S/^tiIK. 4 4WtWt<*/Wfc*iaiS4 2tf)tti;*j£ 
7 5/ft5 h^-^^y^HIKs 4 5ttKjyh7 f — 
^7yfHI84 3 0>aA7 f -^Sr±1&(ftaj»|RIK^»2 
6 t?K«*nfctt«JHBBrt<o*^«^-^ 6 
fi*»Sf-^-*-^K7y^ 4 6ttHlX Ky h 
7-^75/ flUK 4 4 ^ffi^jf- * £±f&& UffiRK^ 

[0026] ^fc, A^e^^-^^s^^m-r 
6*ss$Mfr«HiSB2 o o a^j * f%mm&& 
m^2 8. %\vkmmL**7^$ 2 9. ss2»pis«# 
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^^30, »n»i)a«*!)^3 1, tgi^-** 
— /UK?yf32, S27^*-/wK7yf3 3, g§ 
n7^*-^K7yf3 4i:^5 0 A^^t"- 

^o»*o^A8ffi&«ffli-6»a^tt«m«fB2 0 1 

tt. mfgS^lHlSS 3 5 % 2*m|glf[ilK3 6, n*m 
{gJHgL[U3g 3 7 . SDftlHiaS 3 8 , n *mSfe»|Eli«3 9, 
¥#J®ffix-* - *-;vK7yf4 0 ^li^o A^J 

»ssa • s/j^fitftmffl 2 0 2 */hJt«iaii4 1 . 

10 4 2, K>7 hT-^7 5/flHSS4 3, 4 4, i^Bffif 

^4 6 £«r«;L-5o 
[0 0 2 7] tf, -r-Y =i^»J»«fB2 4^fc^filffl^J: 

*HJIB«»J-er±. BMftff <fc 5 1-7 1 — 

^py^tfts. — -^>f3VfiHBiW2 4 3&>e>o»j 

Y)eo*#SS:»»-*-5**:A*»»l»«*Kffi<fP2 7 
tcTR^^o w ^ tli-W t UTAMgt^: 2 5 6 
(8t>h) ^«**8»«|cR^r5t»© 

&mm<nmmmmn Aii±miw&& 256 ksb. »w 

»^8-cfc6ci: J: 9 3 2mm&<nmmtteZ> 0 i£o 
T, A^»««^#tt«m«ffl[S:lRl-brSfc«>^tt, 

A*fft^-^»si«*ttaffl2 8^f)^p^ia 
•3 mu%mm&* ^^29, 12 kissus* * 3 

40 0 Rt/, SB n PgpaSt*£# 1)^31 -C#RIHffl«cft^r f 

W*>«k $l7-^'^K7«yf3 2, 127-^ 
• *-^K5yf3 3 at/. Inr-^ • *->uK7y 
f34 "CJMEjMliT*--* £ LtftfttS C £ T*J@S5>* 

[0028] »£¥J&ttco#mrau ^ 

^29, ftZV&mm®.**?^* 3 0at5. «n»^S«6 
^^^3 1^WM^> m{grSHI?[H]g§ 3 5 . 2* 
mfS^SlHlK 36, n* mflS^»[HlK 3 7 T**ff # 
50 ffi^^*D©lHlK3 8T^0S. t<omtl&n *m8&@lel§g 
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7£Mffl<om. ^mmmxte 1 ? u— agd^. ^mm^ 

£?^At>&2 5 6Pg^<Jr U 8 ##JI^R£ UfccDX** 
#Jtf)mf:t3 2 £&£ 0 fi£oT, «-^Iel3S3 5-3 7& 

3 9Hn*m=8 * 3 2 = 2 5 6Wif Ctt 
te**ft8 fcTy h^v^7 h^5S (±(fc8 tfy h£illjR) 

[0029] mmm* • g/j^^tan, xtivkm^-* 

Kj/ 7 SAHIBS 4 4m^£A'Ht 

»4K A/Nt$fc[H]&&4 2l;iA;>7U 

y^W&4 3t£ttMU 1 A^ODSkft^— 
•CJtK-T 5 - £ X* 1 7 i — AS^t*»Sof-^$:# 

4 3^, K5/ hf-^7^flHlK4 4T*7^f U 
wttJ*Srttm»iraKS«fB2 6K«fc6R5£JWIffltf>Hk fi*. 

•^K75/f46T4^f^ ft/MSS^— *«rl 
[0 0 3 0] ftldgl 1 0>0rl6#>r ^ h£/?feSl5 16-18 

<nwtm\zo\,*xm 5 &m\,^xm.w-tz 0 
[0031] m 5 ri9riksK>r v h^sa 16-18 <n^\ 

R^6RKA*^«Ftetftfti«81 3-1 5^1111 
fdA^#^$r. ^>r='^»J»9J2 4*:^UTKIft-t-'5^ 
«)OA*8!MW#tt»5t»Jffll», 4 8 ttJf»sK>f > hR5E 
\sV>*?m74 vy?%LmM. 4 9 - 5 7 teiJriSltf 

-to B2l£j3l*T*H*#>f ^h£/£SBl 6-1 8 

%km^\,^xmw-rz>o 

[0032] t-itm5<D&mz.&\,*xn* A^ewftWtt 
tttuasi 3-1 5©ii«twi:<, a*bmb»S:2 5 e 

RIM* A^«W«*S:8»tWUfc»frS:«lc»Wi- 
60 A*8MM*tt«m«l 3-1 5**?>0>«tttt£ 

* 0 m 1 wwtt«» A*«fc«»tt«a» 13-15^ 
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V»J»ffl2 4^bO#tffj»^>f V h • -v**—r-*S: 
i6»R3r*-5 0 L^ot, »io»ttflm = 

24^e>»y=7 fc*mcr>7*- * & burrs $ 

*x£ 0 B 6 H*R5||i J; 6 AUA«JI»ttS:^t 0 (2 6 

«»=2 5 6/8 = 3 20) CKW^ffl 

(y~T) 41»tttiS 0 C£^y~Tfc«H*«rRje 
+ 6fc*A*^«M4JHBiW»«fB4 7 ^IMlsiz>#»«rlS 
7£fflV*TiaW*t<5o 

10 [0033] m 7 te, Atii!M&¥t&mmfflm& 4i<om 

jE7*-*b. 9rm#<4> h • ^ 

6Sf3»^>r^ hf-^4«, 6 m*-r iv^tuKs 8 

i-y^T*«H44rR5ti-5»l(D«Ftt«Ttt. £-f*^ 

20 j/f@B5 8(± (i) m&m9ix<< y^m&e mmm 
(l) L^soxjf»^-< >-h»3Eu^ 

^*fci*^>r = v»j»»2 4d^ojfi»/jf>f ^ h - 

£ LTtti^ft. Sf3»3K>rv hKSU"^^ 4 9-5 7 

9«sf^^-r^ho^ai^u, sfjft^^hRSu^ 

i/'^^ 5 1 ttJflStfW > h 2^rtti^L, »fj8|7K-fVh 
30 SISI/^^ 5 2 ^JlTiSft^V h 3SrW^j U Wl&^>r 

Iff 3»3j?>f >h^i/^^5 5 tetfrlfttf-f yhe^ai^ 
5fj»2K>f ^KRS^^^^5 6 fiSfiH^-O h 7 S: 

[0034] euifct. AiiiMffi^y-7^iiD«Fffi 

40 [0 0 3 5] ^"f^2O^0iJ^ LT, A^Jl«W#tttt 
1 3-1 5?1^0»g^»t^lT, Sf«* 
>f ^h*RS-T60i»-ov^-rRMi-5o *2<©«rtt«-C 

ijiaLfejwa^wtt^fttis^aK^atv^AAPii 

«t*)R3£SttfeAa*»W«Ftt«S:^-ro *«T-tt, A 
^^^tt^m^l 3-1 5IC*3V>-C. »«d®«5IC» 
i-SA^RtaBx-^^IS^fflKdSftfc^v^ IT, C(D 

50 LfcJWS»*feafflX*«W$tLfc|5gl8x-^^^jSfid^ 



13 

6 0 -tone*. ««c5asAfc*i^fc-*-*£, ^-f a^2 

4 7<D*flfc#>f > httjEu-v?** 5 9irf2|«Btffi 

(a) Stksu *r»#>r 0l£*5V> 
x. JffH^-f yhs^^-f-^i:, Jr**>fyh 

=»yh7^ h£iS&6<*>XI!^£JE^&ir*- SCfcdSl? 10 

[0 0 3 6] mzf&3(DfttiMk it, HlX A^BMft 
fttttftWWl 3-1 5**6<0ira##im*R*L-C. 

tt, A*ttiM9**ffi^«* (®«l-m«4) fc % S5 

VMg«c («*5-8) ro20©^-^l:»lt, A** 

ftttttMfti 3-1 5^e>^jws^o*t#v^«* 

*> -5 I- J2 6 ft & 3& 5 J: 5 I- »J»-f- hh<ox* 

WLW-tZo H9^»3coimW-J:6Affl*l»»l«H4« 
£^-fo #«Xf2. A*8MM*tt«tH«l 3-1 5ir:fc 
l^C\ 5>»J««4lc:«-r5A^»«l7 f -^0*^«fi^ 

«fc#V^ LXV^ 0 i"ftto*>. _hlBB2(7)^tt^J(0»j 
ff^lPJ«lc. ^3^2 3OMtPl:J:0«±IIKoftt> 

>r =1 v 2 3 ra. m 7 -c* LfcA^MHfeWttjnnvMA 4 30 

(b) «r«weu SrIWyhf-^4ric«6 Olcft^ 
60 Urmtf-O Y7-*9zOLUG o»i»*lHl 

[0 0 3 7] *IC»4 0)Wtt«t LX. $&2RXfim3<n 40 
«Fl4W^ef^Ufc^Jt-oV>XR^-f-5o ~ ^#^A^ 
SfcfcWttttfcBSHl 3-1 5^f>©l«»#1»tt«:R*L 
X, Jr»#-f^h J»«»*»tt*m«l 3 

t»0TO*>6. Hi 0^IB4O«Ftt«^J:5Affi*f»SI«F 
tt«Sr*-r o *«T?tt, A*8Mft«M4«tBffll 3-15 

wav*t\ »snsi«c6ic»i-sA^iserax-^^^js 
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(a) IW»#>f v h 6 0>^**-x-*£^*M^Y 
v h^-*£fifcgR6 ot^pSu »W«*4ic»ux 

tIEl/^^5 9^2»jEffi (b) Uri»#>f V h 
3(D-e^^-^-^^?>Jfj8a>K-f ^ 0 
X*SSt6C^t*i*Sa 2#Bfc:##o#v^»|» 

[0 0 3 8] Wlf5^WJi:LT, AAttttttttfc 

mas 13-1 s^^ojws^flcat/, 

m^JKftfcLX, Jfi^^y hSrBa^-*-6«*^1-. mi 
1 ^»^K*a«e**R*L^AW*««l«M*«*:^ 

* U>-i/£ftAl-^-6t><7>X£)6 0 -£tf)fc«>[2|5tr 
*3»t6A*»IM»tt*»iafBiJ«»4 7 KC X V . 3rl*tf>f V 
h 0 - 7 iztt LXSfi»^ V h 7 <0Rj£tt&tJTi»#'f > 

5o mi 2^«/j^s^m^m^R^uy t cAW 

> h 1 ^^^ffl€r*fi»^ yhO coK^ffi^: *f L 
< 5fj»jK>f vhlh Vr»m ^ V 8 ^rig^iE^ii 

Srflitf Lfc*M4*#6 - fc ^X# 5 0 
[0 0 3 9] J^Jicoj: 9 Mr-^i:4i5M^ 
Ko^T, AA«*»ttftBttl 3-1 5(D^m^m 
*«f»2K-f ^ h^figgBl 6-1 8t*^t5C^ia 

ttttUAl 3-1 5^*fflJS*«rR!fc**4<Tt>. A 
tt^^-r yHBK«8*«i 9-2 i(cov>xiHi 3£ 

iV^Wt^ #-fV hHPtSaSSai 9-2 lfi. 
A»f-^l:oi>T, »l»*>f 6-1 
8X^£Lfc#Tig|zK-f V McftV^y Ha^HJ*P»BB 
^-^l^^m^6fc^)<Dt3^Xfc6o g)l 3(Ctf-f >-h 
rap»S8iR»ffll 9-2 1<D««H W^HW 
mmWi® 1 9 - 2 1 12. A^f^#te&fflSf5 13-15 
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tbsfrbtomtiizxzm&T*--* (y) jg^-cA^-ra 

13Ul*5lv<\ 6 2teJr«M*-f ^h±f$,Ul 6-1 8^ 
<STfiCPS^^8ffl(OS!^ffi^e> loSr^-reir 

-^ 2 5 60 (8t*s/h) £ Lfc^£rWw^-r o $ 
bt-A^lfclfe^— *f±8 hTy hXfc£tf>X\ C*xS: I N 
D [7 : 0] tm^-TZo Jfj»/K>f ^ h 0 ~ 8 * 

^ft^xPOS 0 — POS 8 £^!S-t-6o 

[0 0 4 0] £i\ A^BMt^— ^ IND [7 : 0] CO 
ft. 1.&3 h I ND [7 : 5] lw«fc 19, -tru^[n] 

Stt«:»^-6o ::t*t 6 2 (cteT{& J: t) U'v 5 

POS 0^f)POS 7 (DJUIdA;^ U iru^^6 20 
3 ICteTte <fc y> POSl^f)POS8(7)ll; 

h I ND [7 : 5] ^ "0 0 0" -C&ofc^-T^^ i? 
u**Ih1§&6 2I1POS OSrillRU -feu**l§IB&6 3 
11 POS lfeURU I ND [7 : 5] ^ "0 0 

1 M t&ofcttSt, ir W^[h]3&6 2}iPOSl^ 

IND [7 : 5] OfillfeCTPOSO-POS 
8^tu^^H]K6 2 % 6 3-eiliR£*i,6 0 
^e>SW*ttfcK£fl[tt. »S8»*»J»ffl 6 4 l^At) 30 

OUTD [7 : 0] = SEL1+ (SEL2-SEL 
1) X I ND [4:0]/32 

CrX\ OUTD [7 : 0] KRfMR5fHffilffi 6 4 <7>HJ 
6 2T-a«*ixySi5r»^>r^ K SEL2|itU^^6 

^-rsfc«>^pgE9#ttia^u io^^ai««i 40 

Lfcfc<&-C*>* 0 £/c, K+lW&r-Z IND [7 : 
0] <£>_H&3 try h I ND [7 : 5] # "1 0 0" CO^ 

^^^-To #>r > h mttMftff A i9-2i *>ib{fr&> 

-t:U^* 6 2tePOS 4£rilfRU tU^^63IJ 
POS5|:MU A^eMftT*— * IND [7 : 0] ML 

[4:0] M#LT. POS4£POS 5 <DP H ^£^i£^|-e 
g^fc\k5£|r L/c^oTffl^l^OU ^ [7 : 0] £ 
fmLTm^1-<5o CtDffl^JxfcOUTD [7:0] 50 



4#HS2 001-343957 
16 

tt, A^Jlfttt^-* IND [7 : 0] £r(H6 x ID8— OH 
tK COOUTD [7 : 0] j&SS^a^/W I- tilt) £*X 
[00 4 1] a±^<t5^ *«W©»l©SHfiWlc« 

* hWttSrS^ Ufc^^t? 5 £ t a* "THE t ft So 
[0 0 4 2] ft**. SKl^JtW-ett. ^=»y23S 

t/-^>f =* ^wjwffi 2 4ifflv^ A*iwfei#tt«im«p i 

3-1 5t^ttitfcA^«flfO#^^s "^^^ 
v2 3tc:XBffS^»ai1*tt^ft5J:5^*&ffiS:m\ #r 
» jK>T v h 16-18 Rt*#>f > h ^pg^^g A 

1 9-2 l^WPUTA^*«ft^K^«Ftt^«IL 

xmm'<*Mcmji^x^it 0 *zx\ 

ffim^-fZtcbb. v^ny2 3R(/^ayW^2 4 
*rffll^i\ A^lft«»ttttW«l 3-1 5-CftULfcA 
*8!^«»0»ttSriE«^jT*llsl?-f > hZitfLto 16-1 
8lcA;^6lft*<h LXt Z(DWr&s ^4 ^^2 

3 o y 7 h ^xria 5 < , m 
K*-J:!3W»»f^dSH^Stt-CL*5^ ^^^23 

<Dm<n$$ft\o\, ^xnm 1 tomMmxj&^ti ^<ot 
KcDxmwmwn^m-tZo mi ec/<^7>f h^o 

*»«i#tt«mffli 3-1 5icj:5¥^»s^msm 

^So t:t\ A^BMft^-^SrBW^ftUTafiic* 
^^-fr^^lom^JI^Dx, ^<y^7>f htf>3fe§£r¥ 
»l«K^«?i:r«HW*-&6Ci:-C, Hl6ic^i-J:5i- 

^Ct^t^^ (Hi 7»C**lfi«(-^5^y 

^^y2 3^a ■^>r='>»J«5SP2 4(cj:D, Jfi»^ 
>f >- h£fifc3B 16-18 Ic5fj^^>r v hiS^ffi^riS^-r 
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1 3~1 5 J: »9 . A^«f-^i^t5»So¥^ 

-rs 0 ^sjwi^^jm^A^i^^-^^B&^Tfc 

S^JESfrU h^J^6 5\z£ V^y??^ 

OV>TH— «^ IT, **fc^*HJWSC03»j£^ 2 5 6Pg 10 
^ (8 try h) , '<</*9>f h(7)^7fe®ISt>2 5 6^f 

k~t?> 0 A^mm^m^i 3-15H &&mm& 

mnm%L3£l±. mH&6SXTk\,^ Z £^#9, '<y? 20 

[0043] £x±<7)£?[^ ^mm^cn^mm^fcc 
x^yt^A h^tM^mm^-^m2\zmmm^, ^y? 

l^l^^-7^7-< htem^Lx^^mnm^yt-r 

^W^2coHffi^Ji^J:tv^ ^®S^iCi:T^5/^ 

[0 0 4 4] OJt<DJ:9lC. *&WlZ£tl^ 

'mmicfccxfeffi&&&mfe^z^k&x$. mz& 
ki^xv. vm^mm^wt-^-rz c k ^-c# . Hi-a 

^ L/c^^rtT 5 Cl k k tt: 6 0 50 
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[0045] m.&*is~-^ih\^mmm<D\B\ 
[oo4 6] £b\z&t^ wmm^n^&imm^fccx 

y<y^y^ h3t&&m%j°tZ> Z kX\ /<yy-?<<( b(Djfc 
(Dmm%)^ZM*:tSltZ>ZkfcX%. '<yy-7^ h*« 

*mwms<n&mm&mi 8frbm2 4&m^xmw-t 
60 i3^wjfj:, mKommmx^tzm^m^ 

^^m\^xzti{z^^x^mmiE^n^^m^mm 

m^zz kft LxmmffiiE&mm'rz>mx&>z> Q 
[0047] %$£>\z.m 3 <n-mmm<DWLmxm\'^z>&m<D 
m&mmk^^^m^m^x^^n^mm^-^o 

[004 8] Hi 8lt *¥£W&mm Lfcffof^^i® 

Tv^~-i-m<nm^mfrhmhtix< 5^?^-^m 

^ 7 2fi^7 7-^ft^-7 1 (7)1 7 J±t£(DWZ>£ 

<Dftjfi&&m-tz> h ^ h ^^wihi^. 7 3 « t ^ h 

y*yJ*&ttt\B\&7 2fr&t>-tZ h^^^^it. 7 4»i 

4 ^^ai-rs^^^. 7 6 nmm$m& 75^^ 

«(Dft«|X^7-^fS^7 1 (Dpg^^rffiiE^seBft 
i^yffijE(H]3&. 7 7«^Sfti^vMjE[e33&7 6 XPg^ffi 
IE $ tLfc# ^ — ^ . 7 8(^7-f^f-^7 

[0 0 4 9] $bl^l9liil8l^ft^txh^7 
A^mie]^ 7 2 O^^^-TIEIT^ «9 , 7 91^7 
^fs^-7 l^^B^S^^^i-Yffi^tf^SYltttf^lHl 

8 o&Ymnw®&7 9xnn£ti*LYmx&>z> 0 

&ti8 1 Ji/^^^SKx 82. 83, 84. 85. 
8 6, 8 7, 8 8 tes<suxm^x&> 9 , ^/W;*3§£[H]3g 
8 l«Yffi[|Cf5D-C^(7)^/^fs^8 2, 8 3, 8 
4, 8 5, 8 6, 8 7, 8 8 co o t><7) l olc^/VJ* 
^-TSlHlKT^So 89. 90, 91. 92. 93, 9 
4, 9 5l^^y^T^D, -blE^SO/^^ff^-8 
2. 83. 84. 85. 86. 87. 8 8^Sx.± 
*f S^^-efct). Cftiby&^^tel 7 U~ AStd 

X-hJf 5C<h^X*#6o 96. 97. 98. 99. 10 
0. 10 1. 1 0 2|2#*_hie#*V*T*!£;t±lf ?>ix 
yci^/^vhffi. 10 3«^>^Xfcl9, 7*/f 103tt 

^I#t6 0 104, 105, 106. 107. 108. 

10 9. 1 1 0te&* : y y^£tltcJJ<!7>' h«TC, w^X 
^±|£t:^ h y'y&m 7 3X^6,, 

[0 0 5 0] ^^1^2 0nm\ 9t^^Jt5Yffiff©lHl 
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R8M6«^-Sr, 4 try h*(07 h*^r6^ O. 06 2 
S^fs^aSffi^Sft-So 0. 25(Dfi-^-^ 0. 6 2 5^ 

0. 06 2 5(Og^a3^$tl6 o 0. Stnm^tO. 
0 6 2 5 0D{s^£rtP^-f 6<t, 0. 5 6 2 5C0fg^m 
*Stt6 0 BISMjMf^&3 try bZitZk 10 

0. 1 2 5<Z5f§^tB*l£*l,5o ttt, 0. 3 125 
(Dit^t 0 . 0 6 2 5(D<|^i:0. 12 5 <£>{H-S§-<b £r#P 
JM"**:* (Y) 3^#feix6o 

[0051] $ b\^m 2 i \tm i 8 ^*5Jte»w»j»^ 
^A^mtH]5&7 2T*^w$tiycii 7u~^t^7-^ 
jEa^siaftniK^fcD, 1 1 2ttE«ft*ixfct 

1 1 4n&mtt£Z>i%mffijE(®&&K±-tz 
mmvt&tk&mte. 1 1 5f±ip£«-e*>»K anssi 1 

116, 117, 1 18(1^MMGBT*M 

RGBfirtStlS*7-$*f-^ 7 7^tti^-r5o 
*fcg|2 2tt, RGBtM$W*7- ^ft-^-7 1 
<£> b ^Rfe<D^O0&£f^(C^LT^5^ Gfe*3 30 

19.12 OnffiJE&ms&m^ZtcfrR&Xy-Vk 
»f&^C0_hf43 try hT*SJ»**lS-fe 12 1. 

12 2|^^tU^^U9, 1 2 0-eS«$tLfcWJ» 
1 2 3ttRfe*7-WHfte^Tffi5 try h^SJffl! 

iSii9, 12 0-eW*SH6iffi»iSfiWSniilK"e*> 

[0 0 5 2] ^h\ZMZ 3liil 8«C*5*tS 
J*feM\E\&7 2X^$tl6tX h^^^ffl7 3^>/7 
^jtLfcl!T*fc5o 40 

[0 0 5 3] $^l-gl2 4fi|§ll 8lCioit6ftSftMv 

[oo54] m^m 3 (omm&HDmft&mMiz-mw-r 

6 0 il8m^, #7-Vkmm%-7 lteRGB*:^ 

Ai-siMWs^^utr^g ^»a4*r©iftn«»^ 

fife, VTR^DVD^e>^^tlfc^fg^ tf-7^77 
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$ tltcVkmm&^frlJ y -^St*- ?XhZ> 0 ^<D 
#7-8M6fS*7 lfltx h^i^tH(Hl£§7 2 Affile 
ft*SyffijE[I]&7 6\^&*At)i5tlZ> 0 fc*h^7*tt 
H1IH1IS7 2I1 17^W7-»«fit7 1(D!B 

Tffl^U MlinH*jRI|tttllBlK7 4tcU^«. IttHfH 
#^»WlHlK7 4li. fc* K^7^MH7 3*r5fifcffl»« 

5 0 t£M&myffijE\B}®7 en, x^nmtu^nmt 
<ommmfflmm&7 st^w^tt^isip* 

7-tt«fB-^7 lSr»BJ»EL. *7-^f^7 7 
£ UXfSf 0 ^ev ? ^-^7 8lcm^-T6 0 
[00 5 5] §^tct^ h^7^miUK7 2<^»f^(7) 

»jwsriai9, i2o, H2 3&m\<^xmw-tz> 0 mi 

9te, t* h^i^tBlH]S§7 2W»»**fiKia*T?*> 
6 0 t^ h^*tftm[§]&7 2tdA**tLfc*7-»« 
fit7ifi, Yffitf*lilI«-e^7-WHfcfs^7 1WH5 

WKit7 1ttRGB^7-fit-efc^ RGB^ 
8fc'yh (2 5 6^) tOf&fflSf— *X&>Z>k-T 

Y = 0. 2 9 9R+0. 5 8 7G+0. 114B 
-CJSiftStU ±^OffSlCj:!9RGB^7-ft^^Y 
mm&ZtlZo **5Y«I18 try h^^/Vl^jJ 

[0 0 5 6] b^?>X\ ±3&(»ftm<Dmffi-?1bZ>t>K R 
GB^ £>ffiKl mu £ tLT V > S 5£§&a&»<Z>5HIS 
IT, B2 0^-r«/ e ci£Mtf»IelK^fflv>Tt>J:v\ 

^TYfiSc0ffgC0i£M^:ffV>. RGBIi^ 8 t*y htf> 

t*y b->:? h^JbDS^f+ST-ifiei-r^C^tcJ: DHJKo 
««*BU«-rs^tj0s-e#5o B 2 o (ni&Uftni3H& 
fl, Rfe*>ffH»fi* 2 t*y VbA t*y h 

^>7h»SLt0. 3 1 2 5{g(7>R&m-^£f1^. 
IP]«tCia2 0ld*+«*^y h^>7 h^*P»SrffV^0. 
5 6 2 5fgOGfe^ 0. 1 2 5f^OB^$rf^f9, 
^-CS:Jni»LTYffl[8 0Sr*»-5, ^Oj:^lcUT^^ 
fcYffi8 0«. ^|C1/^^^Ih]B8 l(CA^$tl-6o 
[0 0 5 7] ^^/l-^^[H]S§ 8 1 «U Yffi 8 0 C0fi|[iC|£; 
C.-C/^^(S-g-8 2~8 8<7>lo^r^y^a5^-r5(B]K 

X\ *(nW)tt(nmM&m l i^^-to 

[0 0 5 8] 
[^1] 
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Ylhe o 




1 


0~ 3 1 




2 


3 2~ 6 3 


'{jLXff^B 3 


3 


6 4- 9 5 




4 


9 6-127 


^;i/XSf B5 


5 


128-169 


/<JUX{B#8 6 


6 


180*101 




7 


1 9 2-2 2 3 




8 







^ltwTjHUI^ Yffi8 0^0 — 3 2<nb%/</\sxi§^- 
8 2l^/^^^rm^L. Yf0l8 0^3 3^6 4<Dh%'< 
/W*ff^8 3 1^/1^ £m^U WT»Y18 0W 

1ET*j£-<;/cJ: 5(C8 try h<7)ir^*/HST-fc3(DT% ^ 
t) 5 6fficO®fflH0^^2 5 5T^6 0 -5 

m^fr^X. YmS 0^flf(7)®ffl^8^b, {g^3 
2^pg#{CE^LX. Yffi8 OtCJSCT^W^m^^^ 20 
J;?{CLfc 0 ^^lT*(^Yffi8 0&2 2 4 — 2 5 5 CO 

m&^-t&fts {zft^ ft <omm.fr k\<^k ^tu* 

\Kft 1 -^\E.ft 7 £tjE L < #£>*um# 8 ft ir#«> b 

tm^6 4 0X4 8 omm(DWf&. mm<D%&mt3 o 

7 2 0 OffimX*hZ><DX\ &ftl-^\£ft7 3iX<D/</l<X 

V>(DT% E^8tr+S^-r60^^»SLfc o 
[0 0 5 9] X b tC/^Xfg±[p]8§ 8 1 Yffi 30 

8 OlC^CT^^^^If^-8 2~8 8£#*#<7>-*8 9 
~ 9 5 ICttl^-r £ Q ^ ItiJ !)^ 8 9-9 5 Y 

fit 8 0 1 7 testis l-C/^;^ £f£x. _htf 

^1 0 3\Z± 9-£<7)ffi^— ^tb^fc^h^ 

fit 7 3^r>/7^^L^— #J£E]2 3 |d^-r o i2 3l:^ 
i-«I^E5>fe^Yffi8 oo^^S^^Jitf bti. 

^171 

Wbtt6 0 40 

[00 60] £fc, |2 3^t^h^7ATfo5^ IS 
Stf>S^H4. H5. H6tf)[Z#<£>Fg^l3:. ^gE^ 
i^C7)^^-B^ft-^7 \<D*Xi>&<<D&ft$:&#>X^ 

^ot, m^mm<o^< ^^^x^^p^m^ft^m^ 



xm.^-Z<oVk^fe<r)W&*'nb J: 5 t^ftfcf <fc 
[0 0 6 1 ] ftlcccoj; 9^t^ h^7-Mol7 3^^pg 

mwm& 7 5 $:sm^-6iH]^(DS)f^^i2] 2 1 £ffli>-ct& 
w-r 5o m2i 1 4 o^nir^ 

\YM&\ 1 1 l-A^$tb6o ^F^7Af7 3^ 
O^S^ftf^^^|C^U< , #];ttf6 4 0 X 4 
8 0 hCO^Jgaom^, Mmn-Snte 3 0 7 2 0 0 
hi/7^fi7 3llYfS8 0^H60 
-2 5 5 & Sm#\Zl£ ft VX&* & tc.i> (DX 

<D8ft(D 1 (7)3 8 4 0 0fiT*£>£ o iE^lU&g 4 1 te, 
-(7)^^COffl3 8 4 0 0fi£3 2ffll;HE£HM-£[H] 

<7^ggte£-*. i2 10j:5MMgiSHl-H7i: 
[0 0 6 2] ^ZKOlEMitmmH I 7 ffilE^ 

s^ie]^ 1 1 3 frbnffiiE&mk 1 1 i>\-miEmn& 

0B1 1 2\cA£i£H, ^^mco^^opg^MHfltR 
l-R7^fW$ix6o MiEffiff-g(El^l 1 2li, mi 
-%7 <DffijEmftWE\&XMf&i$tlX}3*) . ^^Off® 

R 1 =k (H x - 5) 
R 2 = k (H 2 -5) +R X 
R 3 = k (H 3 -5) +R 3 
R 4 = k (H 4 -8) +R 3 
R 5 = k (H 5-6) +R 4 
R 6 = k (H 6 -5) +R 5 
R 7 = k (H 7 -5) +R 6 

jEmtmrnu 1 ~h 7 (o^ftfrnmmiEm^ 1 - r 7 ^ 

^^<hl^C^T*fc6o Uc^otiE«MgHl~H 
7oom^¥i^6 XV t>*#^£#Clte x Pg^ffilEffiR 1 
-R 7niE<ni&£teZ> 0 lEMltm&H l-H7COfid5^ 
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^5 £9 fc/hSv^itULtt, BfflWf&JEfiR 1—R 7te* 
-CKSSffliEffi Rl-R7cD*£££: mt 

[0063] ani?«4 5 n % asp#tt^niK 1 1 4 # 
±&+zmwktezi%m¥f&<omm&B i-b 7(^l 

T. M2E«tttJFIilK 1 l 2^W»Sixfc»BHSE«[R 1 
~R 7 -C*jE-r6fc^coJ!jPSLSJ»«X**) 9 , *P@mcoffi* 10 

S2 



-B 7-0*>6j&s. ^tt^7-Wb«ft#7 1 SrPg^ttiE 

[00 6 4] JEJLkCD J: 5 *f»W»J»^ JfUilHlK 7 4 (7)tb 

[0 0 6 5] 
1^2] 





H« 


K 


Rn 


Dr. 


wmvm 

Ln 


Pi 


IS 




-8 


32 


24 


P? 


32 




-8 


64 


56 


Pj 


40 




-4 


96 


92 


P« 


48 


0.5 


4 


128 


132 


Ps 


49 




12 


160 


172 


Pe 


38 




15 


192 


207 


Pi 


18 




8 


224 


232 




j "16 











JHfct^h^?^^ RtlWB»*»tHliJIS7 4^J: 
•9 Rf M»J»^ «r * W + 5 £ Wf| £rSMi£T*^ Lfc h <0 X* 
jE«ft;§*Uhfc * h^7A(D^0gSH 1— H 
8te, *2K^«*ffi*«£-rao ^:^iSHl 
-H8^Ifi|i3 2T'fc6o *jEttW*[HlK 1 1 2 
te. £<DjE»ft:j»*H I — H8<7)HHl~H7(wOV> 

£0. 5£ Lfc£##*<7>:E&{b«ffHl<-H7a><b» 
BJ«iEffl[R l—R7j5S«2<DJ:5i-»mSix-5, — *\ 
MU&B 1-B 71±. *7-Wft«*7 lS:RtW*lfc-r 

»b-CBM«»tt*»jE-r* 0 i2^Sfp^Bl-B7 

Tl^ 0 ^PiSB 1~B 7K#LT»Wli:EfflR 1 
-R 7*#4r*p»:L"C»»I»Jffll^L l-L7S:IHJt 

fi^7«iE[H]K7 6l^m^$tl€>o 
[0 0 6 6] #CK, *fflSixfcHtWW»ALl-L7*r 



ffl^TA*$ixfc*7-«Mfc«»7 1 *Rt»MiIi-5tt 
fc«j»y»jE(Hl»7 6<Dmrf&. 02 2S:fflV^RWt 
6o teE y MjElHJSg 7 6 3 OC0jfTj»i£iaiHlB 116. 
30 117. 1 1 8tMSfi££*l. #*RGB0O«-feCO;*7 7 — 
!«ft««-<o»iPI*»«rfT5 0 #*^«*ifi«li]Ktf>5 
CC-CttRfe^lsIK^ftf^SrRMi-S* 5 , 

m2 2\^m^x. R&m&m%-n8 tr* h (2 5 6P& 

M) ^^^^/HJ^<t^-T*fcO, w(7D^^Jiffi3 bTy h 
filru^ l l 9&U?i 2 O^SftWJfSfS^i: LTA^J 

MPfltBlKl 2 3lwAASft*o **3RfelWfete«-a>Tffi: 

5 e-y hco-r-^^ia^-c tmm-rz>o -t^?* 1 1 

40 9. 1 2 0(ClA^$ixfc±fi:3 fc'y hORfe#t«{§^ 
f± % S3<OK3®ffiSI-U^^oTBt»l»Jffl*L 1-L 7 
tmfeW 0" F0£@^ffi" 2 5 5" F 2 5 5<D^"f 

[0 0 6 7] 
1^3] 



25 



(14) 
«3 



2001-343957 



26 



aft«HB*§-Jt«i 3 e ^ h 


-tr * i i 9da* 


-fcr u^* 1 2 otti*: 


000 


IS3£«I-0- 


i- i 


001 


L. T ! 




010 


1- 2 


L. 3 


011 


1- 3 ! 


u a. 


too 


L 4 


u o 


101 


L B 


l_ 6 


110 


l_ 6 


l_ 7 


111 


L 7 





K 12 2i:tT^A^$tl^ ^l«12 1fj: 10 

It ^lcJ:«9ft^$npg^ffliE^^RfePg^-^<h 
y = a + (b - a) • c/3 2 

-^7*—* 7 7 £ LTffiSrev^ — *V7 8\zm£}£ 

*U Wlfc^^SixS. £Ui0>J:5l-* g]2 2lC^;i-ft: 20 

Sft^7ffliE[l]^7 6»miMlpA7 5^^P>tL^C 

[0068] 82 4ft y ^T*»ffi(0»!|6WtttC# L 
2 J 0>£#ffi;*J»SI (i*^Bl) tt T3 2J . 30 

n*s T6 4j co<b#m^^ (&m&B2) t r 6 
mmztiZo r (7)^»^ p i ~ p 7 ^pg WiEfiR i ~ 

R7|Cjgi:TS^B 1~B 7^±T^^^>li:T^^ 
2 \Z»^X. mm&B 1-B7 1-R7 

x&jE-rzztxmmmm&L l-i^asffusjx, ^ 

L 1 — L 7 T*#ft <b 6«aM*teJ&S|g 2 4 CO 
iPl-P7ir/^ 0 CO«fc?*»BM#te*A;fcS 40 

^v?^»^7 8lwiJ7-^f-^ 7 7 £ LTW^t 
So 

[0 0 6 9] J£JLLOj: 5 KJS 3 Oj|Jfi«K J:fttf, A7J 



\z:»mteX<nt^is—^&ft*b&fr<>x^<^m%- 

[0 0 7 0] »Ctw*^|^CO^4 6O|IS6«iJ^01 8.01 
5 0 »«)^c:#H^ttW^:#^ola^^:fflv^e>J^TV^6«F«■ 

[0071] 0 2 5 ft »a^3s«^*sa«raai-6 
[0072] m 2 6 ft i$£hm^mm<vA£)m^-? 

$b -So 

[0 0 7 3] HI 2 7 A, Bft *S*^3g«<OA* (PS 

wf-*} tm&<nft<nmmmt<DMmzMisX, #t 

[0 0 7 4] E)2 8ft ^2^g|5fe^J^|im-r5/ci6 
Id. Ull 9<*V^W*Sg£[e]3g8 1 <z>#«B*«*S:^-rH 
Xfet). 1 3 OfigiHB2£u^;**T-fci9 Yffi8 ocofif 
irit^-T^fc^co^^^^gifflS l-S 7&&±-+Z 
[eI3&. 1 3 1 — 1 3 7fiYffi8 0 g^filL S 1~S 7£rit 
$fc LHfig S 1 - S 7 X'fefrtcm^Mfc LT/^^ ^rm^J 

[00 7 5] lfc[Z*2£Wm 4 ^HJfi«^ftffS:ttWi- 
6 0 

[00 7 6] m 2 5 ft -««J*»SS:aia-**67tco* 
£flMbEPft«E (lEIifi) ^ojlftt^U 



(15) 
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y V (6 4KSB) tL<li8 
X£><5 0 lfd J otl^f- 

igs|s£<E>B8flSW:ia2 6 (7) J: 5 
fcS.fc5tt:»SSftxi^o 



28 



\+y h (2 5 6«H|) ft£' 
16 £ t o fc 7* *J 2 A**? — 9 

lefts. 



2 6 {^-rm\^=?-(n\&m* 

«4 



[0 0 7 7] IH2 8K*3^X. ISfflRSl/^^ 13 0 
II, Ytt8 0^Jt«-t-6fci«)^a»(^««[S 1-S 7* 
Jfc«[eI88l 3 1-13 7\-mj]-rz> 0 £7c. #*0>HM[ 
S l-S 7tta*lC-tC0ffi?ftSRS§4xSo Jtt*lsIKl3 
1 — 13 7f*Yffi8 0 ^HffiS 1 — S 7£Jtig*LX3-* 
ittMgJUdJSCX^^^fs^S 2-8 8^m^-T5 0 it 
10 RIUK 13 1-13 7 <Dtbft&$t 4 {d^-To 
[0 0 7 8] 
[*4] 



Eft 


Y{ft8 O 




1 


OSYtt<S1 


0~ 3 9 


/^j^OTa 2 


2 


S 1 £Ytt<S 2 


4.0- 7 2 


'{;i^@#fl a 


3 


S2SYfi<S3 


7 3-101 




4 


S3<Y0<S4 


102-128 


/tjtaMa 5 


5 


34£Yffl<S5 


129-155 


f*Jl^fg^8 6 


6 


S5SYflfi<S6 


156-184 


/Owis^e 7 


7 


S6^Yffl<S7 


1 8 5 — 2 1 8 





^4i^-t«td, Yffi8 O/^O&UbS l*«|^^#JttSf 
HIB 1 3 1 ^/^fif 8 2 Srffl* L, Y<|8 0^S1 
KJb S 2 mm<v t # it«[HlK 13 2 as^/i/*«* 83^r 
ffiAU Yffi8 O^s 2J^JiS 3*ffl|coi:^Jt«IelBi 

fci^oTBUlS l-S 7te#*<7){E:#££fe£^#<tt£: 
^oTV^o &fc^4i£fcJ:@Hi£S 1— S 7 08^1(7)- 

ic. Yffis o&smft-rzmms i-s 7^7«niH^ 

2 7 (a) ^ftKWWttSrt^e^SjftS*,!)^ yffi 

«9. Ytt8 0«5li|Btt4||[^K4>Ttt(B«w*BS:!fc< ^ 
Z>£?mms l-S 7$r^^i-6o w*xfc:.J:!K Yffi8 
0(O#:^)/h$t>(E:^^^:^V>E5) k fi. Y^8 Oconto 40 
*ffl<oiK»^»LX«#WJ-jSff^iK<*6o *&m<n 

*^K#I5J?*<DK#*> = h 7* h £r J: 9 SMIi"* J: 
9^@< 0 LWot, a2 6WMI«tt4rto)ttl: 

[0 0 7 9] S&u:, HttS l-S 7 *«4<Z)»»|«M4 
|ilfct>*5K»t-e4<, Wx-ft. 027 (b) tf^tepg 50 



. £ y ~ T ft»tt fc# LX<fc0WS<ft*J:5 ft 
^t5o -^CDfc^YfiS8 0^){iS(7)/h$V^K^X(i^fiIO 
0, Yffl[8 O^ficD^^ftE^^ft^l-Lfc 
^oX«1tt^ffi^^t^<-r-5i5l-B9ffis l-s 7 

x, Y«i[8 o<nmv'h£te&frn*%tei£ft[zttisxm 

[0 0 8 0] £JL±<?3J:5J-*«M*4<DSIJfi«icj;n 
rf. fc^ h^^^^miE]K7 2<Z)Hffl[S l-S 7(DWt7£ 

fc»8S*jES:tT5-^^-e^s^X\ ffiiB3l^3S«£L 

btciWfilS l-s 7^ia t). }SS*^36«tUX 
a * ft ^ 5 * A«H St? S 5 »BJ»tt «:» -5 C £ # pffg 
ft6 0 

[008 1] »IC*^W<DB 5 ©HlfiWSrig 2 9 R&m 

3 o$:fflv^xlft^i-6o * 5 <Dmm&\n. 

m* kmik-rz>9hmmmzm*x* vm^-^^mk^ 

[0 0 8 2] *6«>«w#ig^aieKMt#^^Hi-ffiv^x 



(16) 

29 

[0083] ni2 9n fRstommm&mm^itm&m 
^i^oy^nr^^ i 4 o np£mmffl& 7 5 

itt*{k*«ftsttfctt«iisij«ijfic-e*>?), mncmijfti 

[0084] m 3 0 tt, n — ^JX 7 -f yU* 14 0 (Dpi 
fc»J*EIXfcD, 14 2|lf^;V7>fH, 14 3, 

1 4 4. 1 4 5 Wt-ttt-€5tt 1 AJBIHiiJ£$ii:55i 
SEIUSg, 1 4 6«fi*f+*tSttfcUD*«-C*6o tt*3H 10 

3 0-0ttKHfMiP£L 1 icwi-af^*/^^ a^*ie 

[0 0 8 5] ft idJB 5 0|aK«<OttfPSrRWi-6 0 

[0 0 8 6] m3 OlwJS^X, ^*i^/K7>f /W 14 2 

^A*Stifc5cORSa»J»jfeL l te, iiMIelK l 4 3 

S5 
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'EMI 4 3©mAfll7U-Ajl«SnfcBt«l«MiPjRL 

1 1 4 6l^m^-r6^^t>t-il^Ie]Kl 4 4 U: 

m^-rso *fcasioKi4 4»%0!)miiMfiAL ikc 

^U27 w-A»je*ixfcBWI»J«i* L l raises 1 

4 6 trm^-rs <t t tic, g5gtEiK i 4 5 icim^-rso 

^6i-g@lH3Kl 4 5»5c<ORMIM«PjAL 1 IC»UT3 

?i'~-j»mm£tiitfem»m&L 1 &an*«i 4 

llJl»LTttl/2©a*W-»tS:U 1 :7U-Aj§2g£ 
*x^»W»J»^L 1 lc»UTttl/4 0fi^ff*tS:U 

2 7 is—j*mi&£tiitv&m#m& Li*j«t(/37 ^ 

*«Sn*i|»»IBI*jftLl^»UTWt#* 1/8^ 

[0 0 8 7] 
[*5] 













»W» 1 46fl)tfiJ5 


: 
1 


1 
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1 s 


1 6 


1 5 


1 9 


i a 
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1 B 


1 5 


i 5 


1 5 


1 s 
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5 0 


1 6 


1 3 


1 6 


3 1 
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S 0 


5 O 


1 s 


1 B 


4 1 
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B O 


0 0 


G 0 


1 6 


4 6 


6 


s 0 


50 


a 0 


5 0 


©O 
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5 0 


6 0 


6 0 


6 0 


6 0 
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t?*9, 1 1 2 7 u-^^X'UPgim L 1 ^ 
mn fl 5 J Xfcofc , fg3:7U- flCjftS 

T5 0J {cSL»l-SEibUfc»&«:«l^LTV^ 0 X4lc 
*^-flWw#il3BlslB 1 4 3 , 1 4 4, 1 4 5(OfflM# 
* 17l^-A-fo*«*iX-CV><«^fo^6 0 tit 

SS£*tX, *DiS2§l 46©fflAfi*4^J:541tfc4 
83 7u-^T' r 1 5 j rsoj 

LXV^fctGO^, JB 2 7 6 7 l/-A©ffl"C 

ri5j T31j T41J U5j r5 0j ir^fft 

[0 0 8 8] £A±<DJ: JfclEi— '<*7-f>U* 1 4 0&m 



[oo8 9] mz^mme(Dmmm^ms 1 *ja^x 

-J*** y ic^^t 1 ^ u-^gj^ bfe««c|»p|»jEi- 

[0 0 9 0] H3 1tt, **M»6<0|M6WS:afflUfc 

40 ffifts^ssB^^cy^H-e*)?). 1 5 on* 7 -mm 
* v , 1 5 1 m ^mmztifrij:?— mk&fi^x 

[0091] &{cff§ 6 <fc|li6«(oftfE4:iftW-r So in 3 
7A«ffl[s]{»7 2 i:7U-A^ ^ 11 1 5 Ol^^A^^ 

50 Sr^-T b^. h^^A^tllLXt^ h^7^ffl7 3 ^rdb 



(17) 

31 

Jj-tZ* ^LTCCOfc;* b #7 &m 7 3 &7c[zVgffl»im 

*v»jElil»7 6<o«flMijE»ttS:*Si-». tx^ 
7^^ffilUK7 2|i N a®E7^-^0^7-SS^fi^7 
1 co t * h^^fcBIl^ffiU ^K^u-aotj^- 

ixfct^ h^7^«dS7y^S*bb:^h^7A«7 3£ 
tB^i"5o Ufc^oT, h^7^ffl7 3^ttJ^$tt 
^1£:7 u-.Aco#;6o:7 i,-Mi;7- Ifc&ff 

ffi7 3H»l6-r**9-lWfc«*7 ll^U^»l: 
I7i/-Aiixs:tl:45 0 Lfc^ot, HMWnUPjft 

^misiK 7 4 <&ffl;^6B«»jm«fc i ^ M>mthz> 

[0092] 7t — A^^ey i 5 o&m^^xx 
1 ^sx, i ? ^-j±nmm£^m^ 
* ? -mmm^ 1 5 1 ^^e*^ y miE®& 7 6i^ 

151^ RtnfHffl)^ 7 5lt HIC17 Agtb 20 

*:t>coi:ft5 0 ceo 1 ^ l — j^mntc-ijy-mmm^r 1 

5 1 4r5ctC»BI»J»^ 7 5f^W$tifcC0T-fc€>^^. 

1^— ^co* 7— w&m^ 151 ^»a«Fttds-t(o 

**l»B»Kl-»LTBWI«!l«jft7 5fcK*<S*u 

[0093] gJLkcoj; 5 1-^ 6 <dH*6#J-ci*. ^7-^ 
3: 1 v u-J±m&t$^Z>7 u— y £g£*tfc 

v^»BS*jE4:fT5 wfc^-e#. KiBttttil»X**l£B* s 30 

[0 0 9 4] 7 coHj&£#J£HI 3 2 £rffll>T 

K9W-£o »7CZ>3»6«tt. ^7-8MWS-&7 IdSRG 
B«r*b-*-*9-Wfc«*T»*<, Y/CM (Ytt 

[0 0 9 5] i32H 7 <7)HS6«S:ja^ Lfc 

»S*^36H^^ny^|g-c*>D, 9 0fifeifit, l 

6 lnwzzm^xhv , jJ7-vmm%-7 i&&mx 

*1 6 0 £^6£{§^1 6 1 \ZL± 9J&£ 0 16 2tt»BB 40 
IfcE 3 ftfcW 16 3tefeM{§^16 0 

£^3£ff-S§-l 6 2^f)RGB C07J 7 -m^^m-fZ 
$7—T^-?X'hZ> 0 tt*5. X=» — ^ 1 6 

V^Y/Cfs^f>RGBfs^-|^g|"r5t^^>6RG 

b *v b ]) v*x&\&tmcx$>z> 0 

[0 0 9 6] IB7<Ojafi«W»f^SrRM-r5p # 

7~®&m^7 lCOfel^i^-1 601^7-7^-^1 

6 3KlA73£;ft,£ 0 — $15£{i^l 6 1 fit * 

7 J*&m\E}& 7 2 &U<ffilc&i& y ffiiEtilK 7 6 (CA^ £ 50 
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*§-J&SRU:W£S«*l 6 l-efc^C0T\ IU1 9 CO Yfitft 

HISS 7 2tdAA*H^M-5*fS^-l 6 lttiS»^yu^3g 
£IUS88 ll;iA*S*x5 0 fc* h^9i=K^miE]K7 2 

m3Rrfm4<onmmxj&^tc£?\^7-m&m 

^7 l<DWZ£(DM&£^'tKX h^7^^ttlLTt 
* b?7Mfc7 3^W^i-5 0 ^IX^^h^h^A 
ft 7 3 «:7clc|«HffMip^ftU[BlK 7 4 l;iTlttMMlp£ 7 
5**BSh, &1&MkymfcW»7 S<nmmmWk 
«:*^i-6 0 ^LTM5Sfi»l 6 lfiffiS*l§7ffliE 
IilK7 6IJ:J:9l»IIM*tt*s4tjESix*. ^LTftlfti 

V MjEIh]3§ 7 6 ttJWfcteW* 1 6 2 7- 

7^=1-^1 6 3|Ctti7^i-6o fc*b\ ffiEft^7«IE[H]K 

7 6fi. mznnMmtmm^mz 2xnk\^t^<nhm 

± 9^PgW*jE^nfc^S$ft-^l 6 2 tfe^g^-l 6 
0^^^7-T^-^l 6 3li, RGB(D^7-t*f 
-^7 7|Ctftt6o ^LXC^)^7^T-^7 7 
teflfefi^rv^— ^7 8{wA7^^H®^^^$tt5o 

[0 0 9 7] ^_hcoj: 5t-**MSB7^iafi«(cJ:tt 
tf, 9B5Sfitlc»LtaK7i/-^fl5Sot^ h 

p>*:E&an;tfci^io. »w«jEi t^^feffi^SEft^ 

[0 0 9 8] &lc#3PJcofS 8 coUffi^J^rfg 3 3 £r/8^ 

2, K^»jmS»WlHlK 7 4 , &M&&ymJE®®7 6 

[0 0 9 9] tetf>lc[H3 3<o«*BBi:«FttB!Bt 

mS<0-7ti ^^H~C«>9. l7llit^F^7^ai[il 
^72^: PSfflW^^StmiHlK 7 4 . ^EftM y 4*jE(h]3§ 
7 6T-«fi8$n6>f ^^^ai-^lslte, 17 2|«^ 
h V ix^^^lcgEe^^yc?gf s ^^;K 17 3117^9 
^ 7 7IC»j6UfeSft^/H 7 2^:^^ 
*-5^c«6coK^igSmiE^m7li--5x-^ V7>('\ 1 
7 4tt«fi/^H 7 2 &m7F£ J &Z>tc#><D7£&m&& 

m*rr6fe£K7>f^ i 7 5n±m4>*?=-x® 

K171 £IM'{*/W 7 2 S x-^ K7>f/<1 7 3, 
^> 0 ^^^C0to(D^7>fmi-B3(7)|I^JT^^Lfct3 
[0 10 0] *lc:jB8io|tlK«o«iffS:BWi-a Q 

3(CioV^r. >f^7i- ^0^1 7 lliA^^tl^ 

9 -efettft^- 71^7 -S^X - * 7 7 ICPgH^& L 
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x7*—# k^^^i 7 3icm^t6o -rv^^ni— 

7 ili:AA$ixt*7-ft«fif 7 ill, fc*h^ 

7 1 7W— A ^60^7 7—^11^-7 1CDBJ6^0 

«ffi5Mfr StM-^ -t^»*Sr t^h^7^f73tLT 
tti^U »W»J»^»ffiliII»7 4JctH^-T6 0 RtHfflffll 

MIEIUK7 6l^#^ftPim^«£o^:«)OHmM«|jtt 
7 5*s?H5$*u ttEft^v«IE[HlK7 eicm^-r^o 10 
tt««*l7ttjElEH8 7 6tt, A*RtBltffl*»Bli:WH 

«MWB»7 1 SrlViMftjEU *9-*«7 f -^ 77i;L 

7 3«\ A#*ftfc#7— * 7 7^^f 0 ig»jm 

El:t*Lt»!ft/^/H 0 2{cM^L^£i*:<5fc#> 
<OEIie-e*>So — K7>T'< 17 411 

TNfctK jfe*F7>f*l 7 4T*il^LfctT^&S#®fjt 
IC*tLT. x — * K7-Y'<1 7 3^?>ttJ*$tL^:«SW 20 

*3 X 4>"?7=.— ^(DKl 7 1 H £ 1 O^Jg^tJcD t ;* 
h^7**MHI§Ii&7 2 &HmM«pAS|[ti}|ilK7 4 irffit 

*ii7ffiiEtHiK7 e bmtmt¥-eib'ommtmmxmm 

-tZ>&, -r^^-^tH&Si 7 1 Icj; t) A^^tifc* 
7-8Mft«-9-7 l<7)^^>$^fc^ h^7^lwjgJCLT. 

6 d b X\ mS*'**/^ 17 2 x*<nm7F<0V> 9 9 £rotf 
-6rtds-e#6o L^1>#7 — U*e»fi^-l-®JSbT^> 30 

^b&X%Z<DX\ WLtik'<*frl 7 2^)^o^ 
#i4^>h7* HSr^ltLfcSiBftliHT-^Srff^ 
c£as-?#5 0 L^M^7x-^@igi7 1^ffifi 
^/H7 2t7-^K7^^17 3, jfe*K7>f'<l 

7 4 fc£fc«£fl^^-/W 7 5tC^»U/cCi:-C% 
#K»W*^lw*iSft«ift^ v^-A-S: =i h IC« 
«t6^tm6 Q 40 

[0101] J^_hm^ Lfcfg 1 ~Sg 8 ^HJ£«f±. 

[0 10 2]Mtf, »5Rt/IB6<Z)|llB«Sra^'&^ 

0 3 i ^mgs^mnfBgffiAff uibiis 7 4 

I^»if«:£[H]{6 7 6^BKl* |2 9Wp-/^7^U 
* 1 4 0£*¥A^-*itf J:t\, ^<0*ffiM<a3»*Mu #7 
-eMftfl^* 1 7 U-Aj§J££it;67 u-i*;* V 

^&i>k\zfemmiEimL&»:j£2tiz><Dx\ xvmm 
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7^* Sr^ttfcc: £ lc£ 9 . mfo^-isnmtlzhi* 

\z®mm<nwmm* bmit-r^mm^M^xmrnmiE 
m^-tz>zbfc^mbtez>(Dx, mm^m^m^mm 
[oio3] intern 7 (ommm\^ Aji^zy-vkmrn 

t7 1^Y/Cfit-e*6. r*>«Jg«£ LT, A*W 
*7-lft*fit7 1llRGBfi«-i:U ^ttSrA^jUT 

3 2<7)*7-WrfftfB*7 1 t-TS J; Sl-WfifcLTtJ: 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by having the input image data characteristic detecting 
element which detects the brightness property over the gradation of said inputted image data in the 
liquid crystal display which displays image data, the gradation amendment section which amends said 
gradation according to said brightness property, and the liquid crystal panel which displays said 
amended gradation. 

[Claim 2] Said gradation amendment section is a liquid crystal display characterized by amending said 
gradation so that the brightness of gradation with occurrence frequency higher than other gradation may 
become high relatively in said brightness property in a liquid crystal display according to claim 1 as 
compared with gradation besides the above. 

[Claim 3] It is the liquid crystal display characterized by making said gradation amendment section high 
in the brightness of gradation with said high occurrence frequency in a liquid crystal display according 
to claim 2. 

[Claim 4] Said gradation amendment section is a liquid crystal display characterized by making low the 
brightness of the gradation which adjoins gradation with said occurrence frequency high in a liquid 
crystal display according to claim 2. 

[Claim 5] Said gradation amendment section is a liquid crystal display characterized by amending said 
gradation so that black may be emphasized, when gradation with high occurrence frequency is relatively 
located in a gradation side with low level in said brightness property in a liquid crystal display according 
to claim 1 . 

[Claim 6] Said gradation amendment section is a liquid crystal display characterized by amending said 
gradation so that white may be emphasized, when gradation with high occurrence frequency is relatively 
located in a gradation side with high level in said brightness property in a liquid crystal display 
according to claim 1 . 

[Claim 7] It is the liquid crystal display with which the brightness of the gradation with which said 
gradation amendment section includes the maximum brightness value in said brightness property in a 
liquid crystal display according to claim 1 is characterized by amending said gradation so that the 
maximum brightness value which can display said liquid crystal panel may be approached. 
[Claim 8] It is the liquid crystal display with which the brightness value of the gradation with which said 
gradation amendment section includes the minimum brightness value in said brightness property in a 
liquid crystal display according to claim 1 carries out the description of amending said gradation so that 
the minimum brightness value which can display said liquid crystal panel may be approached. 
[Claim 9] It is the liquid crystal display characterized by said input picture-characteristics detecting 
element detecting said brightness property in a liquid crystal display according to claim 1 for every one 
or more frame numbers of said inputted image data. 

[Claim 10] It is the liquid crystal display characterized by said brightness property containing at least 
one of the luminance distribution in said 1 or multiple frame, the maximum brightness value, the 
minimum brightness value, and the average luminance values in a liquid crystal display according to 
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claim 9. 

[Claim 1 1] It is the liquid crystal display which is further equipped with the luminance-signal generation 
section which generates the brightness data of said inputted image data in a liquid crystal display 
according to claim 1, and is characterized by said input picture-characteristics detecting element 
detecting said gradation property based on said brightness data. 

[Claim 12] In a liquid crystal display according to claim 1 said input image data characteristic detecting 
element The detection period setting-out section which sets up a detection period, and the number-of- 
partitions setting-out section which sets up the number of partitions which divides the gradation of said 
inputted image data, A luminance distribution detection means to accumulate the occurrence frequency 
of the gradation in the field divided by the number of partitions set as said number-of-partitions setting- 
out section during the detection period set as said detection period setting-out section, The max and a 
minimum brightness detection means to detect the maximum brightness and the minimum brightness of 
each field divided by the number of partitions set as said number-of-partitions setting-out section during 
the detection period set as said detection period setting-out section, The liquid crystal display 
characterized by having an average luminance detection means to detect the average luminance of each 
field divided by the number of partitions set as said number-of-partitions setting-out section during the 
detection period set as said detection period setting-out section. 

[Claim 13] The liquid crystal display characterized by having the gradation correction factor generation 
section which computes the correction factor in each gradation further in a liquid crystal display 
according to claim 1 from the occurrence frequency of the gradation detected by said input image data 
characteristic detecting element. 

[Claim 14] It is the liquid crystal display characterized by computing as the straight line which 
connected between the set points which each gradation with which said gradation correction factor 
generation section was amended in said brightness property in the liquid crystal display according to 
claim 13 adjoins, a broken line, or a curve. 

[Claim 15] The liquid crystal display characterized by having a liquid crystal panel, the back light which 
illuminates said liquid crystal panel,, the input image data characteristic detecting element which detects 
the brightness property over the gradation of said inputted image data, and the back light control section 
which controls the quantity of light of said back light according to said brightness property in the liquid 
crystal display which displays image data. 

[Claim 16] It is the liquid crystal display characterized by said brightness property containing the 
average luminance in one or more frames in a liquid crystal display according to claim 15. 
[Claim 17] It is the liquid crystal display with which it sets to a liquid crystal display according to claim 
15, and is characterized by said back light control section making the quantity of light of said back light 
in the one or more frames concerned smaller than the quantity of light in one or more frames besides the 
above when low as compared with the brightness in one or more [ of others / brightness / in one or more 
frames ] frames. 

[Claim 18] It is the liquid crystal display with which it sets to a liquid crystal display according to claim 
15, and is characterized by said back light control section making the quantity of light of said back light 
in the one or more frames concerned larger than the quantity of light in one or more frames besides the 
above when high as compared with the brightness in one or more [ of others / brightness / in one or more 
frames ] frames. 

[Claim 19] Said back light control section is a liquid crystal display characterized by decreasing the 
quantity of light of said back light when the brightness of said inputted image data decreases in a liquid 
crystal display according to claim 15. 

[Claim 20] It is the liquid crystal display characterized by making the quantity of light of said back light 
increase when the brightness of said inputted image data increases said back light control section in a 
liquid crystal display according to claim 15. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/^^ 3/22/2004 



Page 1 of 24 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the indicating equipment for displaying image data 
(image data and text data being included.), and relates to a liquid crystal display, a CRT (Cathode-Ray 
Tube) display device, a plasma display device, EL (Electro Luminescence) display device, etc. 
especially. What has a back light is contained in an indicating equipment. 
[0002] 

[Description of the Prior Art] As the color conversion approach of image data and its inverter from a 
picture signal generator, conventionally For example, as indicated by JP,1 1-275375,A The value out of 
range which the color value after conversion can take is also permitted about the lattice point data which 
take the consolidation location of the range which the color value after conversion can take to a multi- 
dimension look-up table. In case correction value is set up so that desired color conversion may be made 
if possible, and color conversion is performed Interpolation processing is carried out by interpolation 
operation part from the lattice point data which inputted into the address-generation section the 
chrominance signal which should carry out color conversion, and were outputted to it from the multi- 
dimension look-up table corresponding to the generated address. The color value after the conversion 
corresponding to the inputted chrominance signal is acquired, and in becoming the value out of range 
which the color value after conversion can take, it changes into a boundary value by the gradation 
converter. 
[0003] 

[Problem(s) to be Solved by the Invention] By however, the thing which the lattice point color value of 
the boundary section of the range which the color value after changing into a multi-dimension look-up 
table can take is set up with said conventional technique, and is done for data processing of between the 
lattice points Although the fundamental part that color conversion is possible is described without 
increasing the capacity of a look-up table Input image data were analyzed and the look-up table setting- 
out means for performing the optimal display doubled with the conditions of input image data was not 
described. Furthermore, with said conventional technique, although the color conversion approach by 
the image data based on setting out of a look-up table and the operation approach between the grids by 
the set point was described, control of a back light etc. was merged to this and a means to acquire a good 
display condition was not stated. 

[0004] Furthermore, as other conventional examples, it is known that a liquid crystal display will 
perform expanding of bright gradation or dark gradation in a gamma correction circuit corresponding to 
the height of APL (AveragePicture Level) of a video signal, and will raise the contrast of the display 
image of a liquid crystal display, for example, JP,6-6820,A was equipped with gamma amendment 
memory which memorized gamma amendment data for white-level expanding, and gamma amendment 
memory which memorized gamma amendment data for black level expanding like the gamma correction 
circuit of a publication, by whether it is larger than the value which APL of a video signal set up 
beforehand, one of the gamma amendment memory of each above was chosen, and gamma amendment 
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of a video signal was performed. According to the height of APL of a video signal, expanding of bright 
gradation or dark gradation can be performed in a gamma correction circuit by this, and the contrast of 
the display image of a liquid crystal display can be raised. 

[0005] In addition to the image photoed with the video signal reproduced from others, VTRs, and 
DVDs, such as television broadcasting, as a video signal displayed on a liquid crystal display, or the 
video camera, the image created with computer graphics, a broadcast channel is substantially increased 
by the shift to digital broadcasting, such as satellite broadcasting service, from broadcast of the 
conventional analog type, and it is various as a source of a video signal. [ image ] Furthermore, it is 
thought that it does not remain under the category of the conventional television, but these video signals 
are incorporated also in a computer, add to displaying the indicative data of the conventional computer, 
a video signal is processed and processed, and these various video signals come to be displayed on a 
display. 

[0006] Thus, when displaying the video signal made various on a liquid crystal display, since it 
corresponds to the gradation property which all video signals have, the above-mentioned conventional 
technique which chooses one of the gamma amendment memory beforehand prepared according to the 
height of APL of a video signal, and does gamma amendment of a video signal needs to prepare many 
kinds of gamma amendment memory. [ two or more ] moreover ~ actual - a video signal ~ time 
amount — ** -- since the memory of a large quantity is needed, both image scenes changing one after 
another, and preparing beforehand many optimal gamma amendment memory corresponding to each 
image scene only causes buildup of cost, and it is not realistic. Moreover, on a different image scene, 
when APL is the same, the same gamma amendment memory is chosen, but by APL of a video signal, 
when APL is low, it is fair whether it is the image scene which has [ whether the whole screen is an 
image scene dark on the average and ] a bright part in the inside where most is very dark, I hear that the 
same gamma amendment is applied and gamma amendment memory is sometimes chosen, for example. 
In such a case, although different gamma amendment should be applied, since gamma amendment 
memory is chosen by APL of a video signal with the above-mentioned conventional technique, fine 
gamma amendment according to an image scene cannot be performed. 

[0007] Moreover, although CRT widely used as a display until now is relation whose relation between 
an electrical signal and brightness is the 2.2nd [ about ] power, the amount of light and the relation of an 
electrical signal which penetrate liquid crystal as a liquid crystal display is shown in drawing 25 have 
the property all saturated with the darker one and the brighter one. gamma amendment of a video signal 
needed to be performed in consideration of such a characteristic property of a liquid crystal display. 
[0008] 

[Means for Solving the Problem] The object of this invention is by acquiring suitable contrast according 
to image data to offer the indicating equipment (and device) which can display an image vividly. A 
liquid crystal display is contained in a display. 

[0009] Other objects of this invention are by obtaining the quantity of light of a suitable back light 
according to image data to offer the liquid crystal display which can display an image vividly. 
[0010] Other objects of this invention are by obtaining the quantity of light of a suitable back light 
according to image data to offer the display which can reduce the power consumption for being able to 
improve the utilization effectiveness of the light of a back light, or making a back light publish. This 
invention detects the brightness property over the gradation of the inputted image data, amends 
gradation according to the brightness property, and displays the amended gradation on a liquid crystal 
panel. 

[001 1] And preferably, gradation is amended so that the brightness of gradation with occurrence 
frequency higher than other gradation may become high relatively in a brightness property as compared 
with other gradation. 

[0012] Moreover, preferably, when gradation with high occurrence frequency is relatively located in a 
gradation side with low level in a brightness property, gradation is amended so that black may be 
emphasized. 

[0013] Moreover, preferably, when gradation with high occurrence frequency is relatively located in a 
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gradation side with high level in a brightness property, gradation is amended so that white may be 
emphasized. 

[0014] Moreover, preferably, the brightness of the gradation which includes the maximum brightness 
value in a brightness property amends gradation so that the maximum brightness value which can 
display a liquid crystal panel may be approached. 

[0015] Moreover, preferably, the brightness value of the gradation which includes the minimum 
brightness value in a brightness property amends gradation so that the minimum brightness value which 
can display a liquid crystal panel may be approached. Or this invention detects the brightness property 
over the gradation of the inputted image data, and controls the quantity of light of a back light according 
to a brightness property. 

[0016] And when high as compared with the brightness in desirable 1 or two or more desirable frames of 
others [ brightness / in 1 or two or more frames of arbitration ] desirable again to which the brightness in 
1 or two or more frames of arbitration makes small relatively the quantity of light of said back light 
when low as compared with the brightness in other 1 or two or more frames, the quantity of light of said 
back light is enlarged relatively. 
[0017] 

[Embodiment of the Invention] Hereafter, the 1st example of this invention is explained using a 
drawing. Drawing 1 is the block diagram showing the 1st example of the display system which used this 
invention technique. 

[0018] R [ in / on drawing 1 and / in 1 / the period (for example, one frame period) of arbitration ], The 
picture-characteristics detecting element which measures the brightness property of video signals, such 
as luminance distribution of G and B video signal, and the maximum and the minimum brightness, 
average luminance, The breaking point generation section which computes an amendment control point 
for 2 to carry out gradation amendment from the brightness property of the video signal detected by the 
input picture-characteristics detecting element 1 , The broken line approximation gradation amendment 
section which amends the brightness property of a RGB video signal by the gradation amendment 
control point where 3 was generated in the breaking point generation section 2, and 4 are liquid crystal 
display panels which display the RGB video signal which had the gradation property amended. 
[0019] For every frame of the video signal inputted from television broadcasting, a personal computer, 
video (VTR), DVD, etc., this invention searches for the brightness property of luminance distribution or 
video signals, such as the maximum and the minimum brightness, and average luminance, determines a 
gradation property for every frame by this, with the determined gradation property concerned, is 
performing gradation amendment to the above-mentioned video signal, and displaying on a liquid 
crystal display, and raises the feeling of MERIHARI and the clear feeling of display image quality. 
Hereafter, the detailed configuration and the actuation of the 1st of this invention example which are 
shown in drawing 1 are explained using drawing 2 thru/or drawing 14 . 

[0020] In drawing 2 5 R from a personal computer (PC is called hereafter) etc., G, B analog video signal 
and the composite signal from video etc. R, G, B, the switching circuit which changes the changed 
signal, and 6 R from a switching circuit 5, G, the A/D converter which changes B analog output into 
digital data, The brightness / chrominance-signal separation control section from which 7 separates the 
composite signal from video etc. into a luminance signal and a chrominance signal, The signal- 
processing control section from which 8 changes the brightness and chrominance signal from the 
separation control section 7 into R, G, and B signal, The luminance-signal generation section in which 9 
generates digital brightness data from digital one R from A/D converter 6, G, and B signal, The 
switching circuit where 10-12 change R from A/D converter 6, G, B output, and the luminance-signal 
output (Y) from the luminance-signal generation section 9, 13-15 are an input image data characteristic 
detecting element (it is hereafter called an "input picture-characteristics detecting element".) which 
detects the property of the input video signal of an arbitration period from the output from a switching 
circuit. The broken line point generation section which generates the output gradation data of each field 
boundary section at the time of 16-18 dividing an input whole floor tone field into the field of 
arbitration, The gradation operation part between the points which searches for the gradation property 
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during the broken line point of the gradation field where 19-21 adjoin, 22 PC or the horizontal of the 
input signal from a composite, the synchronizing signal control section that doubles vertical and a fly- 
back-line period signal with the timing of an output, The microcomputer with which 23 manages control 
by this whole control unit, the microcomputer control section to which control-section interface 
processing of a microcomputer 23 and others is performed, [ 24 ] The display panel with which 4 used 
liquid crystal etc. as an example of a display medium, 25 is the luminance-signal generation section 9, 
switching circuits 10-12, the input picture-characteristics detecting elements 13-15, the broken line point 
generation sections 16-18, and the gradation operation part between the points. The liquid crystal 
module (display device) containing 19-21, the synchronizing signal control section 22, and a display 
panel 4 is shown. It can be said that the broken line point generation sections 16-18 are operating as the 
gradation correction factor generation section for generating the correction factor for amending this 
based on an input video signal since a gradation property is changed according to an input video signal 
to an input video signal. The gradation operation part 19-21 between the points outputs the data 
amended by the correction factor generated in the gradation correction factor generation section to the 
input video signal. 

[0021] Hereafter, the actuation about [ whole ] the 1st example by this invention is explained using 
drawing 2 . First, a switching circuit 5 chooses either of the signals which changed the composite image 
input from R, G, B analog image input, or video from PC etc. into R, G, and B analog signal. Here, in 
order to change a composite image input into R, G, and B analog video signal, after [ R and G ] 
separating into a luminance signal and a chrominance signal in brightness / chrominance-signal 
separation processing section 7 and making this signal into a color-difference signal by the signal- 
processing control section 8 first, it changes and outputs to B analog signal. They are inputted also into 
the luminance-signal generation section 9 while they are inputted into switching circuits 10-12, after R 
and G which were chosen in the switching circuit 5, and B analog video signal are changed into a digital 
signal by A/D converter 6. In the luminance-signal generation section, from R and G which are inputted, 
and B digital image data, the brightness value (Y) for every (a pixel here shows the data with which R, 
G, and B were doubled) pixel is calculated, and the result is outputted to a switching circuit 10. 
Switching circuits 10-12 choose either R from A/D converter 6, G, B image data or the brightness data 
(Y) from the luminance-signal generation section 9, and output it to the input picture-characteristics 
detecting elements 13-15. The input picture-characteristics detecting elements 13-15 are circuits which 
detect the brightness property of the luminance distribution showing the rate of each brightness of 
appearing in one frame from R and G which were inputted, B image data, or brightness data (Y), or 
video signals, such as the maximum and the minimum brightness, and average luminance, for every 
frame. And it is possible to detect the property for every color by having each three color same circuits, 
in detecting from R, G, and B image data, and when detecting from the brightness data (Y) from the 
luminance-signal generation section 9 on the other hand, it is possible to search for the property for 
every pixel in one circuit. In the input picture-characteristics detecting elements 13-15, a gradation 
distribution property, gradation maximum and the minimum value, and the gradation average are 
detected from R and G which were inputted for every frame, B input image data, or brightness data (Y), 
and it outputs to the microcomputer control section 24. It is also possible to detect the brightness 
property of a video signal for every frame, when image data change frequently like the animation from 
video etc., and to detect the brightness property of a video signal for a multiple frame as one period, 
when there are comparatively few motions like the image from PC. 

[0022] Next, the detection data in which the brightness property of the video signal detected by the input 
picture-characteristics detecting elements 13-15 is shown are sent to the microcomputer control section 
24. The microcomputer control section 24 outputs detection data for the detection data from the input 
picture-characteristics detecting elements 13-15 to a microcomputer 23 according to the demand from a 
microcomputer 23. A microcomputer 23 generates broken line point data based on detection data, and 
outputs them to the microcomputer control section 24. In addition, about the detail of the generation 
method of broken line point data, it mentions later. The microcomputer control section 24 outputs 
broken line point data to the broken line point generation sections 16-18. In the broken line point 
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generation sections 16-18, the broken line point data from the microcomputer control section 24 are 
outputted to the gradation operation part 19-21 between the points. According to the above-mentioned 
broken line point data, the gradation operation part 19-21 between the points changes the gradation 
property of R from A/D converter 6, G, and B digital image data, and outputs the gradation data after 
changing into a display panel 4. About the gradation operation part 19-21 between the points, also in any 
when the detection gestalt of input picture characteristics carries out in R, G, and B each color, or in case 
it carries out by the brightness data (Y) based on the luminance-signal generation section 9, since the 
digital image data from A/D converter 6 differ by R, G, and B, it has three lines. 
[0023] Next, the detail of the function of each part is explained. Drawing 3 is the explanatory view of 
the luminance-signal generation section 9 in the 1st example of operation. The rate of each color in the 
case of generating brightness data (Y) from R, G, and B image data is for example, a bottom type. 
Brightness data (Y) =0.299xR(red) +0.587xG(green) +0.144xB (blue) 

The formula which computes this brightness data (Y) is the operation of the sum of products by which 
the multiplier of the real number was given to the image data of RGB, respectively, and it is difficult by 
buildup of circuit magnitude, processing speed lowering, etc. to process this to accuracy by hardware. 
Then, an operation is simplified so that the operation of these sum of products can be easily realized by 
hardware. Here, since the generated brightness data were for itself not to become an indicative data and 
acquire the property of an indicative data, they were made to realize this by a shift and addition 
processing. In drawing 3 , it supposes that it is digital image data R, G, and whose B are 8 bits 
respectively, and R color is shifted 2 bits and rightward [ 5 bit ] respectively (it becomes the division of 
2 by carrying out 1 bit shift rightward, and is carrying out n bit shift). The following approximation 
processing to a top type is enabled by becoming the division of the n-th power of 2, carrying out, 
shifting G color 1 bit and rightward [ 4 bit ] respectively, carrying out 3 bit shifts of the B color, and 
carrying out the guide peg of each shift data of all. 
Brightness data (Y) =0.281xR(red) +0.563xG(green) +0.125xB (blue) 

Since data processing for generating brightness data (Y) can be simplified by the above, it is easily 
realizable by hardware. In addition, software may realize. 

[0024] Below, drawing 4 is used and the detailed configuration and actuation of drawing 2 of the input 
picture-characteristics detecting elements 13-15 are explained. 

[0025] The detection period setting-out section to which 26 sets 1 time of a detection period in drawing 
4 , the input gradation number-of-partitions setting-out section to which 27 sets the number of partitions 
of an input whole floor tone field, For 27, input image data are the input gradation number-of-partitions 
setting-out section. The input image data gradation field detecting element which detects to any of each 
division field set up by 28 it corresponds, The 1st gradation field counter with which 29 counts the data 
of the lowest field of gradation, The 2nd gradation field counter with which 30 counts the same data of a 
field low to the 2nd, The n-th gradation field counter which counts the data of the field where 3 1 is same 
the highest, The 1st data hold latch for whom 32 holds the data total of the lowest field of gradation in 1 
time of a detection period, The 2nd data hold latch for whom 33 similarly holds the data total of the 2nd 
field, The n-th data hold latch holding the data total of the field where 34 is same the highest, 35 is the 
1 st gradation field counter, m The counted value of 29 The m time multiplication circuit to double, 
Similarly 36 is the 2nd gradation field counter. *m [ 2] The counted value of 30 The 2*m time 
multiplication circuit to double, Similarly 37 is the n-th gradation field counter. The counted value of 31 
n*m The n*m time multiplication circuit to double, The adder circuit where 38 adds the output data of 
each multiplication circuit, and 39 are an adder circuit. The n*m division circuit which does the division 
of the output of 38 by n*m, The average luminance data hold latch for whom 40 holds the output of the 
division circuit 39 as an average luminance value, The size comparison circuit which 41 compares the 
image data sent serially with the dot-data latch circuit 43 mentioned later, and chooses and outputs the 
data of the larger one, The size comparison circuit which 42 compares the image data similarly sent 
serially with the dot-data latch circuit 43 mentioned later, and chooses and outputs the data of the 
smaller one, The dot-data latch circuit to which 43 latches the output of the size comparison circuit 41, 
The dot-data latch circuit to which 44 similarly latches the output of the size comparison circuit 42, The 
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maximum brightness data hold latch holding the maximum brightness data within the arbitration period 
when 45 was set up in the above-mentioned detection period setting-out section 26 in the output data of 
the dot-data latch circuit 43, 46 is the minimum brightness data hold latch holding the minimum 
brightness data within the arbitration period similarly set up in the above-mentioned detection period 
setting-out section 26 in the output data of the dot-data latch circuit 44. 

[0026] Moreover, the luminance distribution detecting element 200 which detects the luminance 
distribution of input image data is equipped with the input image data gradation field detecting element 
28, the 1st gradation field counter 29, the 2nd gradation field counter 30, the n-th gradation field counter 
31, the 1st data hold latch 32, the 2nd data hold latch 33, and the n-th data hold latch 34. The brightness 
average detecting element 201 which detects the average of the brightness of input image data is 
equipped with the m time multiplication circuit 35, the 36 or n*m twice many 2*m time multiplication 
circuit [ as this ] multiplication circuit 37, an adder circuit 38, the n*m division circuit 39, and the 
average luminance data hold latch 40. The brightness max and the minimum value detecting element 
202 which detects the maximum and/or the minimum value of brightness of input image data are 
equipped with the size comparison circuits 41 and 42, the dot-data latch circuits 43 and 44, the 
maximum brightness data hold latch 45, and the minimum brightness data hold latch 46. 
[0027] First, 1 time of a detection period is set as the detection period setting-out section 26 by control 
from the microcomputer control section 24. By this example, since the content of the display is changing 
for every frame like a video signal, the case where 1 time of a detection period is set up as one frame is 
explained. In addition, when the content of the display hardly changes like a personal computer, the 
detection period of the first floor may be set up as two or more frames. The output of the detection 
period setting-out section 26 serves as a latch clock for the last stage data hold latch of each detection 
function part so that it may mention later. On the other hand, the number which divides the magnitude of 
the brightness (for example, brightness data Y) of input image data is set up in the input gradation 
number-of-partitions setting-out section 27 by control from the microcomputer control section 24. Here, 
all input fields shall be made into 256 gradation (8 bits) as an example, and the number of partitions 
shall be set up comparatively for 8 minutes. The output from the input gradation number-of-partitions 
setting-out section 27 is inputted into the input image data gradation field detecting element 28. Here, 
the gradation value of input image data judges to any of the division field from the input gradation 
number-of-partitions setting-out section 27 it corresponds, and outputs the clock for field counters 
corresponding to the field. Here, the tonal range of each field serves as a field for every 32 gradation 
from an input whole floor tone field being [ 256 gradation and the number of partitions ] 8. Therefore, 
since it also becomes buildup of a circuit to improve precision, you may enable it to change precision by 
the application, although what is necessary is to enlarge the number of partitions and just to lessen the 
number of gradation of each division field, in order to improve the property detection precision of an 
input video signal. Luminance distribution is detected by counting the number of data for every 
gradation field with the 1st gradation field counter 29, the 2nd gradation field counter 30, and the n-th 
gradation field counter 3 1 with the clock from the input image data gradation field detecting element 28, 
and holding as luminance distribution data by the 1st data hold latch 32, the 2nd data hold latch 33, and 
the n-th data hold latch 34 during the setting-out period by the detection period setting-out section 26. 
[0028] detection of the brightness average - the 1st gradation field counter 29 and the 2nd gradation 
field counter 30 - and The multiplication of each output of the n-th gradation field counter 31 is carried 
out m times respectively in the multiplication circuit 35 and the 36 or n*m twice many 2*m time 
multiplication circuit [ as this ] multiplication circuit 37. Do each output in an adder circuit 38, and the 
division of addition and its output is done in the n*m division circuit 39. Average luminance in every 
frame is detected by holding the output as average luminance data by the average luminance data hold 
latch 40 for one frame by this example during the setting-out period by the detection period setting-out 
section 26. m means the number of gradation in each division field here. As stated above, an input is 
made into 256 gradation, and since it set up comparatively for 8 minutes, m of this example is set to 32. 
Therefore, 16 bit patterns, then the division circuit 39 serve as a division of n*m=8*32=256, and this 
can realize each multiplication circuit 35-37 and an adder circuit 38 in the simple logic of shift 
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processing (8 bits of high orders are chosen) of 8 bits of right. 

[0029] Brightness max and minimum value detection input into the size comparison circuit 41 and the 
size comparison circuit 42 dot-data latch circuit [ which was delayed one clock to input image data and 
this ] 43, and dot-data latch circuit 44 output, and judges and outputs the data of the larger one and the 
smaller one respectively. That is, since image data are sent serially, the dot-data latch circuit 43 is 
compared with image data in the size comparison circuit 41, and the data of the always larger one are 
chosen it outputs to the dot-data latch circuit 43, and the data of the maximum brightness in every frame 
can be obtained by comparing all the image data for one frame. Moreover, it can carry out similarly by 
the size comparison circuit 42 and the dot-data latch circuit 44 about the minimum brightness. Max m 
every frame and detection of the minimum brightness are performed by latching the outputted data 
respectively by the dot-data latch circuit 43 and the dot-data latch circuit 44, and holding max and the 
minimum brightness data for one frame respectively by the maximum brightness data hold latch 45 and 
the minimum brightness data hold latch 46 during the setting-out period according the output to the 
detection period setting-out section 26. . . 

[0030] Next, the detail of the broken line point generation sections 16-18 of drawin g 1 is explained 

using drawing 5 . , , 

[0031] Drawing 5 is internal configuration drawing of the broken line point generation sections 10-18. 
In drawing 5 , the broken line point setting-out register with which the input picture-characteristics 
feedback control section for reflecting the input characteristics detected from the input picture- 
characteristics detecting elements 13-15 when 47 set up the broken line point through the 
microcomputer control section 24, and 48 hold the light clock generation section for broken line point 
setting-out registers, and 49-57 hold the broken line point is shown respectively. Moreover, although 
there are the three broken line point generation sections 16-18 in drawing.! , since it is the same 
configuration altogether, one line is explained in drawing.5 • 

[0032] Moreover, in explanation of drawing 5 , the case where 256 gradation and an input whole floor 
tone field are divided into eight for the number of input gradation is explained to an example as well as 
explanation of the input picture-characteristics detecting elements 13-15. First, the case of the 1st 
example of a property the detection result from the input picture-characteristics detecting elements 13- 
15 is not made to reflect in is explained. The 1st example of a property is an example which sets up a 
property with equivalent input and output irrespective of the property detection result of the input 
picture-characteristics detecting elements 13-15. The input picture-characteristics feedback control 
section 47 sets up each broken line point master data from the microcomputer control section 24 
directly Therefore, in the 1st example of a property, the data of a linear property are directly set up from 
the microcomputer control section 24. The I/O gradation property by this setting out is shown in 
drawing 6 what the number of gradation between each division field is made equal for in drawing 6 
(the number of gradation of 1 division field = 256 / 8= 32 gradation) - I/O - equivalence (linear) - it 
becomes a property. In order to set up a linear property here, the detail of actuation of the input picture- 
characteristics period control section 47 is explained using drawing 7 . 

[0033] Drawing 7 is the block diagram of the input picture-characteristics feedback control section 47. 
In drawing 7 , the switching circuit where 58 changes the broken line point amendment data and broken 
line point master data from the microcomputer control section 24, the broken line point data generation 
section in which 59 generates the register for broken line point amendment data-hold and 60 from 
broken line point amendment data and broken line point master data, and 61 show respectively a 
switching circuit 58 or the switching circuit which chooses either of the outputs from the broken line 
point data generation section 60. In the 1st example of a property which sets up the linear property 
shown in drawing 6 , first, a switching circuit 58 chooses the (1) side and the selection switching circuit 
61 always chooses the (J) side. Therefore, irrespective of actuation of the broken line point calibration 
resistor 59 and the broken line point data generation section 60, the broken line point master data from 
the microcomputer control section 24 will be outputted as setting-out data of a direct broken line pomt 
register, and will be set as the broken line point setting-out registers 49-57. The broken line pomt 
setting-out register 49 outputs the broken line point 0. The broken line point setting-out register 50 
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Output the broken line point 1 and the broken line point setting-out register 51 outputs the broken line 
point 2. Output the broken line point 3 and, as for the broken line point setting-out register 52, the 
broken line point setting-out register 53 outputs the broken line point 4. The broken line point setting- 
out register 54 outputs the broken line point 5, the broken line point setting-out register 55 outputs the 
broken line point 6, the broken line point setting-out register 56 outputs the broken line point 7, and the 
broken line point setting-out register 57 outputs the broken line point 8. 

[0034] Although the above explained the 1st example of a property with linear input-output behavioral 
characteristics, the example of other input-output behavioral characteristics is explained hereafter, using 
drawing in order of. 

[0035] The example which sets up the broken line point is first explained as 2nd example of a property 
reflecting the luminance distribution property from the input picture-characteristics detecting elements 
13-15. It is the example which emphasizes the gradation field where occurrence frequency is high by 
raising the output brightness to the high input gradation field of occurrence frequency in the 2nd 
example of a property most among the detected luminance distribution property. The example of an I/O 
gradation property set as drawing 8 by the 2nd example of a property is shown. In this example, in the 
input picture-characteristics detecting elements 13-15, the brightness property of this field is emphasized 
noting that there is most occurrence frequency of the input gradation data to the division field 5. That is, 
a microcomputer 23 asks for a gradation field with most occurrence frequency from the gradation data 
occurrence frequency detected by the luminance distribution detecting element explained by drawing 4 . 
Consequently, supposing there are most fields 5, a gradation value (a) will be assigned to the broken line 
point calibration resistor 59 of the input picture-characteristics period control section 47 who showed 
drawing 7 by control from a microcomputer 23, and the master data of the broken line point 5 and the 
gradation data adding the broken line point calibration resistor's 59 set point will be set as the broken 
line point 5 setting-out register 54 in the broken line point data generation section 60. The brightness 
property of a field 5 becomes still steeper by this, and since the contrast of this gradation field 5 is 
raised, an image can be emphasized further. 

[0036] Next, similarly as 3rd example of a property, the example which sets up the broken line point is 
explained reflecting the luminance distribution property from the input picture-characteristics detecting 
elements 13-15. An input gradation field is divided into two groups, a low field (field 1-field 4) and a 
high field (field 5-8), when most fields of the luminance distribution from the input picture- 
characteristics detecting elements 13-15 are located to a low field, black is emphasized, and in being in 
reverse to a high field, it controls by this example to emphasize white. In this case, since actuation in 
case most fields of luminance distribution are located to fields 5-8 is the same actuation as the 2nd 
example of a property shown by drawing 8 , explanation is omitted. On the other hand, actuation in case 
most fields of luminance distribution are located to fields 1-4 is explained below with drawin g 9 . The 
example of an I/O gradation property by the 3rd example of a property is shown in drawing 9 . In this 
example, it is supposed in the input picture-characteristics detecting elements 13-15 that there is most 
occurrence frequency of the input gradation data to the division field 4. That is, most fields of 
occurrence frequency are judged by control of a microcomputer 23 as well as actuation of the example 
of a property of the above 2nd. In this case, since it is a field 4, a microcomputer 23 is realized by 
assigning an amendment gradation value (b) to the broken line point calibration resistor 59 of the input 
picture-characteristics period control section 47 who showed by drawing 7 , and setting the gradation 
data which subtracted the broken line point calibration resistor 59 set point from the master data of the 
broken line point 3 as the broken line point 3 setting-out register 52 in the broken line point data 
generation section 60. In this case, the broken line point data generation section 60 constitutes a 
subtractor circuit. Since the brightness property of a field 4 becomes still steeper by this and the contrast 
of the field 4 concerned is raised, an image can be emphasized. 

[0037] Next, as 4th example of a property, the example by which the 2nd and 3rd examples of a 
property were merged is explained. Also in this case, the broken line point is set up reflecting the 
luminance distribution property from the input picture-characteristics detecting elements 13-15. It 
controls from the luminance distribution property detecting elements 13-15 to emphasize the description 
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of image data to a division gradation field with much max and the 2nd distribution. The example of an 
I/O gradation property by the 4th example of a property is shown in drawing 10 . In this example, in the 
input picture-characteristics detecting elements 13-15, there is most occurrence frequency of the input 
gradation data to the division field 6, and, subsequently it is considering as the division field 4. As 
opposed to the division field 6 Namely, the high group of an input gradation field sake, Add the broken 
line point calibration resistor's 59 1st correction value (a), and the master data of the broken line point 6 
in the broken line point data generation section 60, and the division field 4 is received. For the low 
group of an input gradation field, the broken line point calibration resistor's 59 2nd correction value (b) 
It controls to emphasize the description of max and a division gradation field with much [ the / 2nd ] 
distribution by subtracting from the master data of the broken line point 3 in the broken line point data 
generation section 60. In this case, the broken line point data generation section 60 constitutes the both 
sides of an adder circuit and a subtractor circuit. 

[0038] Next, as 5th example of a property, it is an input picture-characteristics detecting element. The 
example which sets up the broken line point is shown reflecting the brightness maximum and the 
minimum value detection result from 13-15. The example of an I/O gradation property which reflected 
the maximum brightness detection result in drawing 1 1 is shown. In this example, when the maximum 
brightness is contained to the field of the division field 7 and does not exist in the division field 8, the 
dynamic range of fields 1-7 is made into max. Therefore, make the set point of the broken line point 7 
equal to the set point of the broken line point 8 to the broken line points 0-7, and be made to let the 
intersection of the broken line point 0 and each division field boundary section on the straight line which 
ties the broken line point 7 be each set point from the broken line point 1 to the broken line point 6 by 
the input picture-characteristics feedback control section 47 in drawing 5 . Taking advantage of the 
contrast which a display has by this, the whole brightness property can be made into homogeneity at the 
maximum, and the display property which lengthened the high brightness part can be acquired. 
Similarly, the example of an I/O brightness property which reflected the minimum brightness detection 
result in drawing 12 is shown. A dynamic range is made into max, when the minimum brightness is 
contained to the field of the division field 1 and does not fulfill the division field 0 with this example. 
That is, make the set point of the broken line point 1 equal to the set point of the broken line point 0, and 
be made to let the intersection of the broken line point 1 and each division field boundary section on the 
straight line which ties the broken line point 8 be each set point from the broken line point 2 to the 
broken line point 7. The whole brightness property can be made into homogeneity by this, and the 
property which lengthened the low brightness part can be acquired. 

[0039] As mentioned above, it is possible to be able to acquire a good display condition and to acquire 
various I/O gradation properties about the brightness property given to image data, by making the 
detection result of the input picture-characteristics detecting elements 13-15 reflect in the broken line 
point generation sections 16-18. Of course, even if it does not make the detection result of the input 
picture-characteristics detecting elements 13-15 reflect, it is possible to change an input gradation 
property. Next, the gradation operation part 19-21 between the points in drawing 2 is explained using 
drawing 13 . The gradation operation part 19-21 between the points is for changing into the output 
gradation data during the point about input gradation data according to the broken line point set up in the 
broken line point generation sections 16-18. The block diagram of the gradation operation part 19-21 
between the points is shown in drawing 13 . the case where have three lines so that it may set up 
independently, and it inputs in the each data [ brightness ] (Y) format based on the output from the 
luminance-signal generation section 9 in inputting the gradation operation part 19-21 between the points 
in R, G, and B format according to the input gestalt of the input picture-characteristics detecting 
elements 13-15 — R, G, and B — since it becomes common, it has one line. In drawing 13 , the selector 
circuit where 62 chooses one from the set points of eight pieces other than the top gradation among the 
broken line point set points from the broken line point generation sections 16-18, the selector circuit 
where 63 similarly chooses one from the set points of eight pieces other than the lowest gradation, and 
64 show respectively the gradation operation control section which asks for the gradation data during the 
point from the broken line point set point chosen by the selector circuit 62 and the selector circuit 63. 
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Moreover, the case where an input whole floor tone field is made into eight division and input image 
data 256 gradation (8 bits) is similarly shown in an example. Since input image data are furthermore 8 
bits, IND [ this ] [7:0] is written. Moreover, it writes POS0-POS8 [ the broken line points 0-8 ], 
respectively. 

[0040] First, the broken line point set point is respectively chosen from a selector circuit 62 and a 
selector circuit 63 by the high order triplet IND [7:5] among the input image data IND [7:0]. In a 
selector 62, it is a register from low order here. It inputs in order of POS0 to POS7, and is a register 
from low order in a selector 63. It inputs in order of POS1 to POS8. Supposing it follows, for example, 
the high order triplet IND of input image data [7:5] is "000", a selector circuit 62 will choose POS0, a 
selector circuit 63 chooses POS1, supposing IND [7:5] is "001" similarly, a selector circuit 62 will 
choose POS1 and a selector circuit 63 will choose POS2. According to the value of IND [7:5], POS0- 
POS8 are chosen like the following in selector circuits 62 and 63. The set point chosen from each 
selector is inputted into the gradation operation control section 64, performs data processing here, and 
obtains the gradation data of an output image. Actuation of the gradation operation control section 6403 
performs the operation according to for example, a bottom type. 

OUTD[7:0] = SEL1+(SEL2-SEL1) x - IND [4:0]/32 — here, OUTD [7:0] is - ** in the gradation after 
the operation which the gradation operation control section 64 outputs, and the broken line point with 
which SEL1 was chosen by the selector 62, and SEL2 are the broken line points chosen by the selector 
63. Drawing 14 shows gradation property drawing for explaining a top type, and observes one division 
field. Moreover, the case where the high order triplet IND [7:5] of the input image data IND [7:0] is 
"100" is shown. A selector 62 chooses POS4, a selector 63 chooses POS5 from actuation of the 
gradation operation part 19-21 between the points, and it turns out that the input image data IND [7:0] 
are data in a field 5. Then, the gradation operation control section 64 calculates and outputs the output 
gradation OUTD [7:0] to IND [4:0] according to the formula after connecting between POS4 and POS5 
in a straight line 5 bits of low order of input image data. This outputted OUTD [7:0] is changed 
according to the property that the input image data IND [7:0] are shown in drawing 6 , drawin g 8 - 
drawing 12 , this OUTD [7:0] is outputted to a display panel 4, and an image is displayed. 
[0041] As mentioned above, if it depends on the 1st example of this invention, by being able to set up a 
brightness property according to the gradation distribution property of the input image data for every 
frame period, the maximum brightness, and the minimum brightness, and emphasizing especially the 
contrast of the gradation distribution field where frequency is the highest, an image can be displayed 
vividly and it will become possible to perform the display in which the contrast property of a display 
was further harnessed according to the maximum and the minimum brightness. 
[0042] In addition, it processed so that it might become the gradation property of the request of the 
property of the input video signal detected by the input picture-characteristics detecting elements 13-15 
to origin with a microcomputer 23 using a microcomputer 23 and the microcomputer control section 24, 
and the broken line point generation sections 16-18 and the gradation operation part 19-21 between the 
points were controlled by the 1st example, the gradation property of an input video signal was changed, 
and it was outputting to the display panel. Then, in order to simplify circuitry more, it is good also as a 
configuration which inputs directly into the broken line point generation sections 16-18 the property of 
the input video signal detected by the input picture-characteristics detecting elements 13-15 not using a 
microcomputer 23 and the microcomputer control section 24. In this case, although the flexible control 
by the software of a microcomputer 23 becomes impossible and control action will be fixed by the 
circuit, the mark of the components about a microcomputer 23 are reducible. Therefore, it becomes 
possible to build in the circuit of this example in a liquid crystal module, and it becomes possible to 
realize the liquid crystal module which can set up a gradation property the optimal itself according to an 
input video signal. Drawing 15 is the block diagram showing the 2nd example which used this invention 
technique. In this example, it newly has the back light control section 65 for controlling the quantity of 
light of a back light to the 1st example. In addition, since it is the thing and identitas which were stated 
in the 1st example about other parts, detailed explanation is omitted. The concept of the light control of 
a back, light is shown in drawing 16 . The light control of a back light is controlled by the detection 
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result of the average luminance by the input picture-characteristics detecting elements 13-15. The 
brightness value Y is computed here from the image data inputted as average luminance, and it asks for 
the average of the brightness value Y for one frame. And when the 2nd example has high average 
luminance, the quantity of light of a back light is made to increase, and when average luminance is low, 
the quantity of light of a back light is decreased. Then, in addition to the 1st example which carries out 
gray scale conversion of the input image data, and is displayed on liquid crystal, by making the quantity 
of light of a back light control according to average luminance, it can see, as shown in drawing 16 , and 
the upper brightness can be fluctuated further. It is the description for this to attach MERIHARI of light 
and darkness to graphic display, and to display a powerful image. An example of the back light control 
action flow chart by this example is shown in drawing 17 . First, the broken line point set point is set as 
the broken line point generation sections 16-18 by the microcomputer 23 and the microcomputer control 
section 24. The broken line point set up at this time is as the 1st example having explained. Moreover, 
by the input picture-characteristics detecting elements 13-15, the average of the brightness to input 
image data is calculated simultaneously. A microcomputer 23 is processed according to the flow chart of 
drawing 17 according to a brightness average value. A microcomputer 23- checks whether the brightness 
average is more than the gradation of a field 3 first. If it is not three or more fields, it will judge that 
input image data are darker, and the quantity of light of a back light will be lowered by the back light 
control section 65. Here, the precision of the average luminance for which it asked as an example about 
how far the quantity of light is lowered shall be 256 steps (8 bits), and the event of the adjustment value 
of a back light being in agreement with average luminance data also makes 256 gradation (8 bits) and 
the modulated light range of a back light a good display condition. In order that the input picture- 
characteristics detecting elements 13-15 may update detection data at spacing by the detection period 
setting-out section 26, according to this, back light control is also performed again. Here, spacing which 
carries out data detection is made into one frame. If the averages of detection brightness are three or 
more fields, it will check whether next it is six or less field. If it is six or less field, it will be said that the 
average luminance detected after all is three or more fields and six or less field, and control of the back 
light quantity of light by the back light control section 65 is not performed. Conversely, if it judges that 
it is not six or less field, input image data will judge that it is a brighter image, and will raise the quantity 
of light of a back light by the same Argo REZUMU as the case of the image of eye dark. That is, since 
the quantity of light of a suitable back light can be obtained according to image data, an image can be 
displayed vividly. 

[0043] As mentioned above, the example for which the back light quantity of light is adjusted according 
to the average luminance of a video signal is [ 2nd ] effective in the ability to use effectively the light 
which a back light emits. Since liquid crystal is controlling the amount of the light which does not emit 
light itself but penetrates liquid crystal according to an indicative data, in order to consider this as a 
display, a back light is required for it. However, since it is always necessary to emit light while 
displaying, and most light of a back light will be intercepted with liquid crystal when especially the 
content of a display is a dark image scene, this back light is bad in respect of the utilization effectiveness 
of light. However, in order to make the quantity of light of a back light fluctuate according to average 
luminance, the light of a back light is decreased at the time of a dark image, and the time of a bright 
image makes the light of a back light increase according to the 2nd example of this invention. Therefore, 
the power consumption for the utilization effectiveness of the light of a back light also improving, or 
making a back light emit light can also be reduced. 

[0044] As mentioned above, according to this invention, by being able to set up a gradation property 
according to the gradation distribution property of the input image data for every frame period, the 
maximum brightness, and the minimum brightness, and emphasizing especially the contrast of the 
gradation distribution field where frequency is the highest, an image can be displayed vividly and it 
becomes possible to perform the display in which the contrast property of a display was further 
harnessed according to the maximum and the minimum brightness. 

[0045] Furthermore, it becomes possible by building in the circuit of this example in a liquid crystal 
module to realize the liquid crystal module which can set up a gradation property the optimal itself 
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according to an input video signal. 

[0046] By adjusting the back light quantity of light according to the average luminance of a video 
signal, the utilization effectiveness of the light of a back light can be increased and the power 
consumption for making a back light emit light can also be reduced further again. Next, the 3rd example 
of this invention is explained using drawing 24 from drawing 18 . The 3rd example is an example which 
carries out gradation amendment without the more concrete configuration about the liquid crystal 
display which follows among the liquid crystal displays which perform gradation amendment according 
to the picture characteristics stated in the 1st example to detect especially luminance distribution, and 
performs gradation amendment, and using the microcomputer control section 24. 
[0047] The sign used for the approximate account of each drawing used by explanation of the 3rd 
example of introduction and each drawing is explained. 

[0048] Drawing 18 is the block diagram of the 3rd example of the liquid crystal display which applied 
this invention. The color video signal with which 71 is sent from sources of a signal, such as a personal 
computer and TV tuner, The histogram detector where 72 detects distribution of the brightness in one 
frame of the color video signal 71, The histogram value to which the histogram detector 72 outputs 73, 
the gradation control point calculation circuit where 74 computes the gradation control point for gamma 
amendment from the histogram value 73, The gradation control point where the amending [ gradation ] 
point calculation circuit 4 computes 75, the arbitration curvilinear gamma correction circuit where 76 
amends the gradation of the color video signal 71 with the curve of arbitration from the gradation 
control point 75, The color display data with which gradation amendment of 77 was carried out in the 
arbitration curvilinear gamma correction circuit 76, and 78 are liquid crystal modules which perform 
color display by the color display data 77. 

[0049] Furthermore, drawing 1 9 is drawing showing the configuration of the histogram detector 72 in 
drawing 18 , and Y value count circuit where 79 calculates Y value which shows brightness from the 
color video signal 71, and 80 are Y values calculated in Y value count circuit 79. Moreover, 81 is a 
pulse generating circuit, 82, 83, 84, 85, 86, 87, and 88 are pulse signals, and a pulse generating circuit 81 
is a circuit which generates a pulse according to Y value in one of two or more pulse signals 82, 83, 84, 
85, 86, 87, and 88. 89, 90, 91, 92, 93, 94, and 95 are counters, it is the counter which enumerates 
respectively two or more above-mentioned pulse signals 82, 83, 84, 85, 86, 87, and 88, and these 
counters are cleared for every frame. Thereby, the number of the pulses for every frame is enumerable, 
the counted value by which 96, 97, 98, and 99,100,101,102 were enumerated with the each above- 
mentioned counter, and 103 are latches, and latch 103 latches the counted value of each above for every 
frame, and holds it temporarily. 104, 105, 106, 107, 108, 109, and 1 10 are the counted value latched 
respectively, and this is the above-mentioned histogram value 73. 

[0050] Furthermore, drawing 20 is drawing showing an example of the circuit of Y value count circuit 
79 in drawing 19 . If R video signal is shifted to the 2-bit right, the signal of 0.25 will be outputted, and 
the signal of 0.0625 will be outputted if R video signal is shifted to the 4-bit right. Addition of the signal 
of 0.25 and the signal of 0.625 outputs the signal of 0.3125. If G video signal is shifted to the 1-bit right, 
the signal of 0.5 will be outputted, and the signal of 0.0625 will be outputted if G video signal is shifted 
to the 4-bit right. Addition of the signal of 0.5 and the signal of 0.0625 outputs the signal of 0.5625. The 
signal of 0.125 will be outputted if B video signal is shifted to the triplet right. And addition of the 
signal of 0.3125, the signal of 0.0625, and the signal of 0.125 acquires a luminance signal (Y)- 
[0051] Furthermore, drawing 21 is drawing showing the configuration of the gradation control point 
calculation circuit 74 in drawing 18 . 1 1 1 is a normalization circuit which normalizes the histogram 
value 73 of the brightness of the color video signal in one frame detected in the histogram detector 72 to 
the fixed average. The correction value count circuit which calculates correction value from the 
histogram value with which 112 was normalized, The corrected intensity generation circuit where 113 
generates the corrected intensity k which shows the reinforcement of amendment, the criteria property 
generation circuit which generates the gradation amendment property that 114 becomes criteria, and 115 
are adders, and the output of an adder 115 serves as the gradation control point 75. Furthermore, 
drawing 22 is drawing showing the configuration of the arbitration curvilinear gamma correction circuit 
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76 in drawing 1 8 , 1 16, 1 17, and 1 18 are broken line approximation circuits which carry out gray scale 
conversion of the color display data 71 which consist of RGB, respectively, and after carrying out gray 
scale conversion of each broken line approximation circuit, it outputs the color display data 77 which 
consist of RGB respectively. Moreover, although the circuit of only R color of the color video signals 71 
which consist of RGB is shown in the detail, since G color and B color can also be constituted from 
same circuit, drawing 22 has been omitted. In order that 119 and 120 may choose a correction factor 5, 
the selector controlled by the high order triplet of R color color video signal, the control point where 121 
and 122 were respectively chosen by selectors 1 19 and 120, and 123 are straight-line approximation 
interpolation circuits calculated at 5 bits of low order and the control points 1 19 and 120 of R color color 
video signal. 

[0052] Furthermore, drawing 23 is drawing which graph-ized the histogram value 73 outputted in the 
histogram detector 72 in drawing 18 . 

[0053] Furthermore, drawing 24 is drawing which graph-ized relation between the input gradation of the 

arbitration curvilinear gamma correction circuit 76, and output gradation in drawing 18 . 

[0054] Next, actuation of the 3rd example is explained to a detail. In drawing 18 , the color video signals 

71 are the color data showing RGB, and are color display data including the video signal reproduced 
from others, VTR, and DVD, the image photoed with the video camera, the image created with 
computer graphics. [ video signals /, such as a video signal which a personal computer outputs, and 
television broadcasting, ] This color video signal 71 is respectively inputted into the histogram detector 

72 and the arbitration curvilinear gamma correction circuit 76. The histogram detector 72 investigates 
the frequency distribution of the brightness of the color video signal 71 in one frame, outputs a result as 
a histogram value 73, and outputs it to the gradation control point calculation circuit 74. The gradation 
control point 75 for the gradation property amendment given to the arbitration curvilinear gamma 
correction circuit 76 based on the histogram value 73 is calculated, and the gradation control point 
calculation circuit 74 is outputted to the arbitration curvilinear gamma correction circuit 76. The 
arbitration curvilinear gamma correction circuit 76 carries out gradation amendment of the color video 
signal 71 so that the relation between input gradation and output gradation may serve as a property 
defined at the gradation control point 75, and it outputs it to the liquid crystal module 78 as color display 
data 77. 

[0055] Furthermore, the detail of actuation of the histogram detector 72 is explained using drawing 19 , 
drawing 20 , and drawing 23 . Drawing 19 is the detailed block diagram of the histogram detector 72. Y 
value the color video signal 71 inputted into the histogram detector 72 indicates the brightness of the 
color video signal 71 to be in Y value count circuit is calculated, by this example, the color video signal 
71 is a color signal of RGB, and presupposes that it is RGB [ of 8 bits of each (256 gradation) ] digital 
data here. Then, at this time, Y value is defined by Y=0.299R+0.587G+0.1 14B, and Y value is 
calculated by count of a top type from a RGB color signal. In addition, Y value turns into digital value 
of 8 bits. 

[0056] By the way, the multiplication of the real constant added to each value of RGB although it is 
actual which is count of a top type is approximated, and an approximation calculation circuit as shown 
in drawing 20 may be used. Generally, the circuit magnitude of a multiplier is large, and since it is 
especially the multiplier of the real number, it will become what has very big magnitude. Then, count of 
Y value can be approximated and RGB can reduce the magnitude of a circuit by approximating by count 
of a bit shift and addition taking advantage of the description which is the digital value of 8 bits 
respectively, rather than carrying out multiplication. Count of for example, R color adds a 2-bit right 
shift and a 4-bit right shift, and makes 0.3125 times as many R chrominance signal as this, and the 
approximation calculation circuit of drawing 20 adds it with a bit shift as similarly shown in drawing 
20 , makes one 0.125 times the B color [ one 0.5625 times the G color of this, and ] of this, finally adds 
all, and calculates the Y value 80. Thus, the calculated Y value 80 is inputted into a pulse generating 
circuit 8 1 next. 

[0057] A pulse generating circuit 81 is a circuit which carries out the pulse output of one of the pulse 
signals 82-88 according to the value of the Y value 80, and shows the detail of the actuation in a table 1. 
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[0058] 
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As shown in a table 1, when the Y values 80 are 0-32, a pulse is outputted to a pulse signal 82, when the 

Y values 80 are 33-64, a pulse is outputted to a pulse signal 83, and corresponding to the value of the Y 
value 80, a pulse signal is outputted like the following. In addition, since the Y value 80 is the digital 
value of 8 bits as stated above, the range of the value which can be taken is 0 to 255. Although 
mentioned later, according to the number of the control points for performing gradation amendment of 
broken line approximation, the range of the value of the Y value 80 is equally divided into eight, a value 
is classified every 32 steps, and it was made to carry out a pulse output in this example according to the 

Y value 80. In addition, although there was no publication of the part from which the Y value 80 is 
equivalent to the partition 8 which shows between 224-255 in a table 1, when this asked for the partition 
1 - the partition 7 correctly, since a meaning was asked for the partition 8, it omitted the circuit. That is, 
when display resolution is 640x480 pixels, since the total of a pixel is 307200 pixels, if the total of the 
pulse to a partition 1 - a partition 7 is known, I hear that it is called for from the total of a pixel, and 
there is. In addition, since it was uninfluential in actuation of this example so that it might mention later, 
the circuit equivalent to a partition 8 was omitted. 

[0059] A pulse generating circuit 81 outputs pulse signals 82-88 to counters 89-95 respectively 
according to the Y value 80 as mentioned above. And as for counters 89-95, the Y value 80 enumerates 
a pulse respectively corresponding to a partition 1 - a partition 7. The value is held by latch 103 for 
every frame temporarily, and, as for the pulse number enumerated respectively, this is outputted as a 
histogram value 73. An example which graph-ized the histogram value 73 at this time is shown in 
drawing 23 . As shown in drawing 23 , the occurrence frequency of the Y value 80 is enumerated for 
every partition, and the frequency distribution of the brightness of the color video signal in one frame of 
this ** is acquired. 

[0060] Moreover, although it is the histogram of drawing 23 , when I hear that many parts are occupied, 
it is and this color video signal 71 is displayed also in the color video signal 71 of the frame concerned, I 
hear that the gradation of the partition of H4, H5, and H6 with high frequency occupies much area of the 
display screen, and there is. I hear that there are few rates of on the other hand occupying the gradation 
of the partition of HI and H2 with low frequency to the display screen, and there are. Therefore, the 
contrast of the indicative data of a gradation partition which occupies many of screen products can be 
emphasized, and contrast can be attached to a display by suppressing the contrast of the indicative data 
of a gradation partition with few rates of occupying to a screen product. Then, in quest of a gradation 
property, what is necessary is just made to change the gradation property of an indicative data from the 
frequency distribution of this histogram directly. 

[0061] Next, actuation of the circuit which computes the gradation control point 75 is explained using 
drawing 21 from such a histogram value 73. Drawing 21 is the block diagram of the gradation control 
point calculation circuit 74. The histogram value 73 calculated as mentioned above is inputted into the 
normalization circuit 111. The sum total of each frequency of the histogram value 73 is equal to display 
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resolution, for example, in the case of the resolution of 640x480 dots, the sum total of frequency 
becomes 307200 pieces. Since the histogram value 73 classifies into eight division into equal parts 0- 
255 which the Y value 80 can take and asks for each frequency, the arithmetic average of the frequency 
of each partition is 1/8 of 38400 of the sum total of frequency. The normalization circuit 41 is a circuit 
which normalizes 38400 values of this arithmetic average to 32 pieces. In addition, let the frequency of 
each partition of the normalized histogram respectively be the normalization frequency H1-H7 like 
drawing 21 . Moreover, although the number of the arithmetic averages of the frequency after 
normalization is 32, they write the notation [ this ] delta. 

[0062] Next, this normalization frequency H1-H7 is inputted into the correction value count circuit 112 
with the corrected intensity k from the corrected intensity generation circuit 113, and the gradation 
correction value R1-R7 for gray scale conversion is computed, the correction value count circuit 112 — 
the 1- it consists of the 7th correction value count circuit, and count according [ each count circuit ] to a 
degree type is made. 
Rl=k (HI -delta) 

In a k(H6-delta)+R5R7=k(H7-delta)+R6 top type R2=k(H2-delta) +RlR3=k(H3-delta) +R3R4=k(H4- 
delta) +R3R5=k(H5-delta) +R4R6= — Each variable is as given in drawing 21 , to the average delta of 
frequency, I hear that the difference of the normalization frequency H1-H7 becomes the gradation 
correction value R1-R7, and the place which this formula means has it. Therefore, when the value of the 
normalization frequency H1-H7 is larger than average delta, the gradation correction value R1-R7 turns 
into a forward value. When the value of the normalization frequency H1-H7 is smaller than average 
delta, the gradation correction value R1-R7 turns into a negative value. Since corrected intensity k is 
furthermore added to each formula as a multiplier, the magnitude of the gradation correction value Rl- 
R7 can be changed by going up and down the value of corrected intensity k. such count — the gradation 
correction value R1-R7 — count — it is respectively inputted into an adder 45. 
[0063] An adder 45 is an add operation machine for amending to the reference points B1-B7 of the 
gradation property used as the criteria which the criteria property generation circuit 114 generates with 
the gradation correction value R1-R7 calculated in the correction value count circuit 112, and the value 
after addition serves as the gradation control points L1-L7. Although it is the reference points B1-B7 of 
a gradation property, this shows the gradation property used as the criteria for carrying out gradation 
amendment of the color video signal 71, and sets up the gradation property according to the histogram 
of brightness to these criteria. 

[0064] A concrete numeric value shows actuation of the above gradation control point calculation 
circuits 74 with a table 2. 
[0065] 
[A table 2] 
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A table 2 shows between until it computes a gradation control point by the gradation control point 
calculation circuit 74 numerically from the histogram detected in one frame with the color video signal 
71. Each frequency H1-H8 of the normalized histogram makes an example a value as shown in a table 2. 
In addition, the average delta of this frequency H1-H8 is 32. The correction value count circuit 112 
performs count according to several 2 about ******** among [ H1-H7 ] this normalization frequency 
H1-H8. That is, from each normalization frequency H1-H7, as shown in a table 2, when corrected 
intensity k is set to 0.5, the gradation correction value R1-R7 is computed. On the other hand, reference 
points B1-B7 show the property used as the criteria for carrying out gray scale conversion of the color 
video signal 71, and amend a gradation property to this criteria property. The reference points B1-B7 of 
a table 2 serve as a value from which this criteria property turns into a linear property. The gradation 
control points L1-L7 are computed by adding respectively the gradation correction value R1-R7 to these 
reference points B1-B7. Thus, the computed gradation control points L1-L7 are outputted to the 
arbitration curvilinear line gamma correction circuit 76. 

[0066] Next, actuation of the arbitration curvilinear gamma correction circuit 76 which carries out 
gradation amendment of the color video signal 71 inputted using the computed gradation control points 
L1-L7 is explained using drawing 22 . The arbitration gamma correction circuit 76 consists of three 
broken line approximation circuits 1 16, 1 17, and 118, and performs gray scale conversion of the color 
video signal of each color of RGB respectively. Although here explains actuation of the circuit of R 
color among each broken line approximation circuits, since the circuit of G color and B color also 
carries out same actuation, explanation is omitted. In drawing 22 , R color video signal is a 8 bits (256 
gradation) digital video signal, among these a high order triplet is inputted as a selection-control signal 
of selectors 1 19 and 120. On the other hand, 5 bits of low order of R color video signal are inputted into 
the straight-line approximation interpolation circuit 123. In addition, it writes the notation [ data of 5 bits 
of low order of R color video signal ] c. R color video signal of a high order triplet inputted into 
selectors 119 and 120 chooses the gradation control points L1-L7, fixed value "0" F0, or fixed value 
"255" F255 according to the table of truth value of a table 3. 
[0067] 
[A table 3] 
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The selected signal is respectively inputted into the straight-line approximation interpolation circuit 123 
as control points 121 and 122. In addition, the notation [ a control point 121 ] a is written and the 
notation [ a control point 122 ] b is written. Thus, based on the data c of 5 bits of low order of the 
selected control points a and b and R color video signal, the straight-line approximation interpolation 
circuit 123 is calculated by the degree type, and is outputted as R color gradation data after gradation 
amendment. 

Gray scale conversion of the inputted color video signal 71 is carried out by the straight-line 
approximation interpolation circuit 123 y=a+(b-a) -c / besides [ 32 ] defined by the formula, it is 
outputted to the liquid crystal module 78 as color display data 77, and an image is displayed. As 
mentioned above, the arbitration curvilinear gamma correction circuit 76 shown in drawing 22 is that the 
gradation control point 75 is given, and the color video signal 71 is changed into it by the gradation 
property of arbitration, and it is outputted as color display data 77. Furthermore, this gradation transfer 
characteristic is explained using drawing 24 . 

[0068] Drawing 24 is an example of gamma amendment property when applying the gradation 
conversion circuit by this invention to the criteria property of a linear property. Moreover, it explains, 
uniting and referring to a table 2. Since the criteria property is linear, reference points B1-B7 serve as a 
value which is respectively shown in a table 2, and when input gradation is "32", output gradation 
(reference point Bl) is set up like [ output gradation (reference point B-2) ] "64" and the following, 
when "32" and input gradation are "64." According to the example of this invention, gamma amendment 
property of broken line approximation is controlled by control points P1-P7. The gamma characteristics 
of the broken line approximation obtained in these control points P1-P7 by making reference points Bl- 
B7 go up and down according to the gradation correction value R1-R7 turn into the gradation transfer 
characteristic. The gradation control points L1-L7 are calculated by amending this with the gradation 
correction value R1-R7 to reference points B1-B7 in a table 2; and a ******** gradation property serves 
as the control points P1-P7 of drawing 24 at these gradation control points L1-L7. After applying and 
carrying out gray scale conversion to the color video signal 71 into which such a gradation property was 
inputted, it outputs to the liquid crystal module 78 as color display data 77. 

[0069] As mentioned above, according to the 3rd example, it can be adapted for the histogram of the 
brightness of the inputted color video signal 71, the contrast of the gradation of the high partition of 
frequency can be emphasized on a histogram, and the contrast of a display can be attached by 
suppressing the contrast of the gradation of the low partition of frequency. And in order are adapted for 
a color video signal and to perform contrast control, it can respond also to various video signals. Since 
image scenes, such as an animation, can perform always optimal contrast control also in the video signal 
which changes one after another especially, it can express as the optimal image quality in consideration 
of the display property which a liquid crystal display has, or contrast. 

[0070] Next, the 4th example of this invention is explained using drawing 18 , drawing 19 , drawing 25 - 
drawing 28 . It is the description that gradation amendment which also took the gradation property 
peculiar to liquid crystal into consideration can be performed because the main point of the 4th example 
changes the property of the histogram detector 72 of the 3rd example of the above. The sign used for 
introduction each description of drawing and each drawing is explained. In addition, explanation of the 
sign of already explained drawing 18 and drawing 19 is omitted. 
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[0071] Drawing 25 is drawing showing the relation of the amount of light and electrical signal 
(electrical-potential-difference actual value) which penetrate the liquid crystal of a liquid crystal display. 

[0072] Drawing 26 is drawing showing the relation between the input indicative data (gradation data) of 
a liquid crystal display, and the permeability of the light of liquid crystal. 

[0073] Drawing 27 A and B is drawings showing signs that the partition of each histogram distribution 
is changed, to the relation between the input (gradation data) of a liquid crystal display, and the 
permeability of the light of liquid crystal. 

[0074] It is drawing showing the detailed configuration of the pulse generating circuit 81 of drawing 19 
in order that drawing 28 may realize the 2nd example, 130 is a threshold setting-out register, and the 
circuit which generates the thresholds S1-S7 used as the criteria for comparing with the value of the Y 
value 80, and 131-137 are comparison circuits which output a pulse corresponding to the value which 
compared the Y value 80 with thresholds S1-S7, and was defined with thresholds S1-S7. 
[0075] Next, actuation of the 4th example of this invention is explained. 

[0076] the reverse serpentine property that drawing 25 shows the relation of the amount of light and 
liquid crystal applied voltage (electrical-potential-difference actual value) which penetrate common 
liquid crystal, and the permeability of liquid crystal is all saturated with the one where permeability is 
higher, and the lower one — **** — it is. thus, the property in which liquid crystal changes the 
permeability of light — **** — it gets down, the light source (back light) is arranged for the background 
of liquid crystal in a liquid crystal display using this property, and brightness is changed by controlling 
the permeability of the light of through and liquid crystal for the light of this back light to liquid crystal. 
Therefore, the property of the brightness of a liquid crystal display is also equivalent to the property of 
drawing 25 about, and the permeability of the liquid crystal of the axis of ordinate of property drawing 
should just read it as the brightness of a liquid crystal display. The display information for displaying 
such a liquid crystal display is given as an indicative data (gradation data). Many of indicative datas are 
digital data with the bit width of face which can express many gradation, such as 6 bits (64 gradation) or 
8 etc. bits (256 gradation). Therefore, in order to display based on an indicative data, the driver circuit 
which changes this indicative data into liquid crystal applied voltage inside a liquid crystal display is 
built in. By this driver circuit, the relation between an indicative data (gradation data) and the 
permeability of liquid crystal becomes like drawing 26 . In many liquid crystal displays, in the reverse 
serpentine liquid crystal transmission property, the relation between an indicative data and the 
transmission of liquid crystal is adjusted by the driver circuit so that it may become a straight line 
mostly. However, it may become some curve as this straight line shows drawing 26 with dispersion in 
the permeability property of liquid crystal etc. Then, in order to amend the permeability property of such 
liquid crystal further, in the 2nd example, it considers as the configuration which shows the histogram 
detector 72 of drawing 18 to drawing 28 . 

[0077] In drawing 28 , the threshold setting-out register 130 outputs two or more thresholds S1-S7 for 
comparing with the Y value 80 to comparison circuits 131-137. Moreover, as for each thresholds S1-S7, 
the value is set up freely. Comparison circuits 131-137 compare the Y value 80 with thresholds S1-S7, 
and output pulse signals 82-88 according to a comparison result respectively. Actuation of comparison 
circuits 131-137 is shown in a table 4. 
[0078] 
[A table 4] 
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When 80 is less than [ with a Y values ofSl or more S ] two, a comparison circuit 132 outputs a pulse 
signal 83, as shown in a table 4, when the Y value 80 is less than [ zero or more S ] one, a comparison 
circuit 131 outputs a pulse signal 82, when 80 is less than [ with a Y values ofS2 or more S ] three, a 
comparison circuit 133 outputs a pulse signal 84, and each comparison circuit outputs a pulse signal 
according to each threshold like the following. Therefore, thresholds S1-S7 are texture ******** about 
each partition. Moreover, to a table 4, an example of the set point of thresholds S1-S7 is also united and 
indicated. Like an example of the set point of a table 4, the thresholds S1-S7 which classify the Y value 
80 eight times serve as inequality spacing. This is for the inclination to the gradation data of a part with 
low transmission and a high part to amend the gradation property of the liquid crystal in which the 
inclination of the interstitial segment of transmission has a large gradation property small itself, as 
shown in drawing 26 . Therefore, it is necessary to give a gradation property like drawing 27 (a), and the 
small partition of the value of the Y value 80 and a large partition take the large width of face of a 
threshold, and in the partition of the in-between value of the Y value 80, thresholds S1-S7 are set up so 
that the width of face of a threshold may be taken narrowly. Thereby, as for the small partition of the 
value of the Y value 80, and a large partition, frequency becomes high relatively to the partition of the 
in-between value of the Y value 80. A gradation property is decided according to the frequency of each 
partition of a histogram, and a partition with higher frequency commits the gamma correction circuit of 
this invention so that the contrast of the partition may be emphasized more, as the 3rd example also 
described. Therefore, it becomes possible for a gamma correction circuit to operate to liquid crystal with 
the gradation property of drawing 26 , so that the gradation amendment itself may be amended, 
consequently to acquire a gradation property linear as a liquid crystal display. 

[0079] Furthermore, it not only unites thresholds S1-S7 with the gradation property of liquid crystal, but 
in order to make it the whole gradation become bright like drawing 27 (b), it sets the whole gradation 
property as a property which becomes brighter to a linear property. Therefore, in the small partition of 
the value of the Y value 80, the large width of face of a threshold is taken, and thresholds S1-S7 are set 
up so that width of face of a threshold may be narrowed gradually, as it becomes the big partition of the 
value of the Y value 80. Thereby, in each partition of a histogram, frequency becomes high relatively to 
a big partition, and the small partition of the value of the Y value 80 works so that the contrast of 
gradation with the small value of the Y value 80, i.e., dark gradation, may be emphasized more. 
Therefore, a gradation property is set up so that the whole gradation may become brighter, and the bright 
liquid crystal display of a display is obtained. 

[0080] As mentioned above, according to the 4th example of this invention, by changing setting out of 
the thresholds S1-S7 of the histogram detector 72, since gradation amendment which also took the 
gradation property peculiar to liquid crystal into consideration can be performed, the display of a 
gradation property linear as a liquid crystal display can be offered. It becomes possible to acquire the 
gradation property that brightness free as a liquid crystal display can be set up, by setting out of 
thresholds S1-S7 furthermore. 

[0081] Next, the 5th example of this invention is explained using drawing 29 and drawing 30 . The 5th 
example is an example for easing the abrupt change of the gradation amendment property of the 
arbitration curvilinear gamma correction circuit 76 by change of an image scene in the animation display 
from which an image scene changes every moment. 
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[0082] The sign used for the approximate account of introduction each drawing and each drawing is 
explained. In addition, since the part of the same sign as the 3rd and 4th examples is as having already 
explained, explanation is omitted. 

[0083] Drawing 29 is the block diagram of the liquid crystal display which applied the 5th example, and 
the low pass filter with which 140 eases the value change to the gradation control point 75, and 141 are 
the gradation control points which had change eased, and the gradation control point 141 is inputted into 
the arbitration curvilinear gamma correction circuit 76 explained also in the 3rd and 4th examples, and 
performs gradation amendment. 

[0084] Drawing 30 is the detailed block diagram of a low pass filter 140, and the delay circuit where 142 
carries out one-frame period delay of a digital filter, and 143, 144 and 145, respectively, and 146 are the 
adders by which weighting was carried out. In addition, although drawing 30 indicated the digital filter 
to the gradation control point LI, since the digital filter to other gradation control points L2-L7 is also 
the same configuration, explanation is omitted. 
[0085] Next, actuation of the 5th example is explained. 

[0086] In drawing 30 , the gradation control point LI of the origin inputted into the digital filter 142 is 
inputted into a delay circuit 143. And to the original gradation control point LI, the output of a delay 
circuit 143 is outputted to a delay circuit 144 while it outputs the gradation control point LI delayed one 
frame to an adder 146. Moreover, a delay circuit 144 is outputted to a delay circuit 145 while it outputs 
the gradation control point LI delayed two frames to the original gradation control point LI to an adder 
146. Furthermore, a delay circuit 145 outputs the gradation control point LI delayed three frames to the 
original gradation control point LI to an adder 146. next, the gradation control point LI by which delay 
was above-mentioned [ of each ] carried out carries out weighting of the adder 146, and it is added. One 
half of weighting is carried out to the original gradation control point LI, one fourth of weighting is 
carried out to the gradation control point LI delayed one frame, one eighth of weighting is respectively 
carried out to the gradation control point LI and the gradation control point LI delayed three frames 
delayed two frames, and all are added. A concrete numerical example is explained using a table 5. 
[0087] 
[A table 5] 
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A table 5 shows the value of the output of the original gradation control point LI for every frame, the 
gradation control point delayed respectively, and an adder 146, and the value of the gradation control 
point LI assumes the case where what was "15" changes rapidly [ a value ] to "50" after the 3rd frame, 
to the 1st and the 2nd frame. Signs that it delays one frame at a time respectively the output of each 
delay circuits 143, 144, and 145 as shown in a table 4 are known. And weighting addition of the 
gradation control point delayed respectively is carried out with an adder 146, and the output of an adder 
146 serves as a value as shown in a table 4. Consequently, "15", "31", "41", "45", "50", and its change 
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are eased for that from which the value of the original gradation control point was changing to "50" 
rapidly from "15" from the 2nd frame to the 3rd frame from the 2nd frame to the 6th frame. The value of 
this eased gradation control point is outputted to the arbitration curvilinear gamma correction circuit 146 
as a new gradation control point. 

[0088] It is eased that a gradation correction curve changes rapidly with change of an image scene by 
using a low pass filter 140 as mentioned above, and since the property changes gradually to the image 
from which especially the image of an animation etc. changes every moment also in a gradation 
correction curve, it becomes possible to display a smooth image. 

[0089] Next, the 6th example of this invention is explained using drawing 3 1 . After the 6th example 
stores a color video signal in a frame memory once and is delayed one frame, it is an example of the 
circuit which carries out gradation amendment. 

[0090] Drawing 3 1 is the block diagram of the liquid crystal display which applied the 6th example of 
this invention, and a frame memory for 150 to carry out one-frame period delay of the color video signal 
71 and 151 are the color video signals delayed one frame. In addition, since other parts are the same as 
what was already explained in the 3rd and 4th example, explanation is omitted. 

[0091] Next, actuation of the 6th example is explained. In drawing 31 , the inputted color video signal 
71 is respectively inputted into the histogram detector 72 and a frame memory 150. The histogram 
detector 72 detects the histogram which shows the frequency of the brightness of the color video signal 
71 that the 1st and 2nd examples described, and outputs the histogram value 73. And the gradation 
control point 75 is computed in the gradation control point calculation circuit 74 based on this histogram 
value 73, and the gradation amendment property of the arbitration curvilinear gamma correction circuit 
76 is determined. The detected histogram value is latched and the histogram detector 72 outputs the 
histogram value 73, after detecting the histogram of the color video signal 71 of the frame concerned in 
order and inputting the color video signal 71 of the frame concerned altogether by one frame. Therefore, 
since the color video signal 71 of the next frame of the frame concerned will be inputted when the 
histogram value 73 is outputted, one histogram value 73 will be overdue in time to the corresponding 
color video signal 71. Therefore, one gradation control point which the gradation control point 
calculation circuit 74 outputs will also be overdue, and one decision of the gradation amendment 
property of the arbitration curvilinear gamma correction circuit 76 will also be overdue. 
[0092] Then, the color video signal 71 is stored using a frame memory 150, and after carrying out one- 
frame period delay, the color video signal 151 is outputted to the arbitration curvilinear gamma 
correction circuit 76. Both the color video signal 151 inputted into the arbitration curvilinear gamma 
correction circuit 76 and the gradation control point 75 become what was overdue one frame. Based on 
this color video signal 151 that was overdue one frame, since the gradation control point 75 was 
computed, its gradation property of the color video signal 151 of the frame concerned corresponds in 
time as it is, it is reflected in the gradation control point 75, and this serves as the gradation amendment 
property of the arbitration curvilinear gamma correction circuit 76. 

[0093] As mentioned above, in the 6th example, since a gradation amendment property is determined 
based on the gradation property of the color video signal of the frame concerned by having prepared the 
frame memory which delays one color video signal, gradation amendment with a more high precision 
can be performed, and a high definition liquid crystal display can be realized. 

[0094] Next, the 7th example of this invention is explained using drawing 32 . The 7th example is an 
example which the color video signal 71 applied to the color video signal expressed with a Y/C signal 
(Y is brightness and C is the color difference) instead of the color video signal showing RGB. 
[0095] Drawing 32 is the block diagram of the liquid crystal display which applied the 7th example of 
this invention, 90 is a color-difference signal, 161 is a brightness signal, and the color video signal 71 
changes with a color-difference signal 160 and the brightness signal 161. 162 is the brightness signal by 
which gradation amendment was carried out, and 163 is a color decoder changed into the color signal of 
RGB from a color-difference signal 160 and the brightness signal 162. In addition, although it is this 
color decoder 163, it is the same as the so-called RGB matrix circuit changed into an RGB code from 
the Y/C signal widely built in the television receiver etc. 
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[0096] Next, actuation of the 7th example is explained. The color-difference signal 160 of the color 
video signal 71 is inputted into a color decoder 163. On the other hand, the brightness signal 161 is 
inputted into the histogram detector 72 and the arbitration curvilinear gamma correction circuit 76. 
Although it is the same as that of what was shown in drawing 19 like the 3rd example, since the signal 
inputted is already the brightness signal 161, Y value count circuit 79 of drawing 19 of the histogram 
detector 72 is unnecessary. Therefore, the brightness signal 161 inputted into the histogram detector 72 
is inputted into the direct pulse generating circuit 81. The histogram detector 72 detects the histogram 
which shows the frequency of the brightness of the color video signal 71 that the 3rd and 4th examples 
described, and outputs the histogram value 73. And the gradation control point 75 is computed in the 
gradation control point calculation circuit 74 based on this histogram value 73, and the gradation 
amendment property of the arbitration curvilinear gamma correction circuit 76 is determined. And as for 
the brightness signal 161, a gradation property is amended by the arbitration curvilinear gamma 
correction circuit 76. And the arbitration curvilinear gamma correction circuit 76 is newly outputted to a 
color decoder 163 as a brightness signal 162. In addition, although it is the same as that of what was 
shown by drawing 22 like the 3rd example, since the signal inputted is already only the brightness signal 
161, a broken line approximation circuit is good [ the arbitration curvilinear gamma correction circuit 
76 ] only at one line. A color decoder 163 is changed into the color display data 77 of RGB from the 
brightness signal 162 by which gradation amendment was carried out as mentioned above, and a color- 
difference signal 160. And this color display data 77 is inputted into the liquid crystal module 78, and an 
image is displayed. 

[0097] As mentioned above, according to the 7th example of this invention, since gradation amendment 
is performed according to the histogram of the brightness of the frame concerned to a brightness signal 
and amendment is not added at all to a color-difference signal, without generating, only a brightness 
component can carry out gradation amendment to high degree of accuracy, and change of a hue, a blot 
of a color, etc. which twist gradation amendment can realize a high definition liquid crystal display. 
[0098] Next, the 8th example of this invention is explained using drawing 33 . The 8th example is an 
example of a configuration of having built the histogram detector 72, the gradation control point 
calculation circuit 74, and the arbitration curvilinear gamma correction circuit 76 in the liquid crystal 
module. 

[0099] The approximate account and sign of introduction drawing 33 are explained. Drawing 33 is the 
block diagram of the liquid crystal display which applied the 8th example of this invention. The 
interface circuitry by which 171 is constituted from a histogram detector 72, a gradation control point 
calculation circuit 74, and an arbitration curvilinear gamma correction circuit 76, The data driver which 
outputs gradation driver voltage for 172 to display the liquid crystal panel with which the pixel has been 
arranged in the shape of a matrix, and the liquid crystal panel 172 corresponding to the color display 
data 77 in 173, The scan driver which outputs a scan electrical potential difference for 174 to display a 
liquid crystal panel 172, and 175 are liquid crystal modules which consist of the above-mentioned 
interface circuitry 171, a liquid crystal panel 172, a data driver 173, and a scan driver 174. In addition, 
since other parts are the same as what was already explained in the 3rd example, explanation is omitted. 
[0100] Next, actuation of the 8th example is explained. In drawing 33 , an interface circuitry 171 carries 
out gray scale conversion of the inputted color video signal 71 to the color display data 77, and outputs 
it to the data driver 173. The color video signal 71 inputted into the interface circuitry 171 is inputted 
into the arbitration curvilinear gamma correction circuit 76 with the histogram detector 72. The color 
video signal 71 inputted into the histogram 2 investigates the frequency distribution of the brightness of 
the color video signal 71 in one frame, outputs the result as a histogram value 73, and outputs it to the 
gradation control point calculation circuit 74. The gradation control point 75 for the gradation property 
amendment given to the arbitration curvilinear gamma correction circuit 76 based on the histogram 
value 73 is calculated, and the gradation control point calculation circuit 74 is outputted to the 
arbitration curvilinear gamma correction circuit 76. The arbitration curvilinear gamma correction circuit 
76 carries out gradation amendment of the color video signal 71 so that the relation between input 
gradation and output gradation may serve as a property defined at the gradation control point 75, and it 
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outputs it to the data driver 173 as color display data 77. The data driver 173 is a circuit for changing the 
inputted color display data 77 into liquid crystal driver voltage, and making it output and display on a 
liquid crystal panel 102. On the other hand, the pixel arranged in the shape of a matrix is chosen and 
scanned for every line, the liquid crystal driver voltage outputted from the data driver 173 is impressed 
to each pixel in the line chosen by the scan driver 174, and the scan driver 174 displays on a liquid 
crystal panel 102. In addition, although an interface circuitry 171 is the same actuation as the histogram 
detector 72 of the 1st example, the gradation control point calculation circuit 74, and the arbitration 
curvilinear gamma correction circuit 76 and omits detailed explanation, it can be adapted for the 
histogram of the brightness of the color video signal 71 inputted by the interface circuitry 171, can 
emphasize the contrast of the gradation of the high partition of frequency on a histogram, and can attach 
the contrast of a display with a liquid crystal panel 172 by suppressing the contrast of the gradation of 
the low partition of frequency. And in order are adapted for a color video signal and to perform contrast 
control, it can respond also to various video signals. Since image scenes, such as an animation, can 
perform always optimal contrast control also in the video signal which changes one after another 
especially, it can express as the optimal image quality in consideration of the display property which a 
liquid crystal panel 172 has, or contrast. And the optimal liquid crystal module especially for animation 
display can consist of having built the interface circuitry 171 in the liquid crystal module 175 with the 
liquid crystal panel 172, the data driver 173, and the scan driver 174 in a compact. 
[0101] It combines respectively and the 1st explained above - the 8th example can also be carried out. 
[0102] For example, what is necessary is just to insert the low pass filter 140 of drawing 29 between the 
gradation control point calculation circuit 74 of the circuit of drawing 3 1 , and the arbitration curvilinear 
gamma correction circuit 76, when combining the 5th and 6th examples. Since a gradation amendment 
property is determined based on the gradation property of the color video signal of the frame concerned 
by having prepared the frame memory which delays one color video signal, the effectiveness of this 
example While being able to perform gradation amendment with a more high precision, by having 
prepared the low pass filter It is eased that a gradation correction curve changes rapidly with change of 
an image scene, and since it becomes possible to display a smooth image since the property changes 
gradually to the image from which especially the image of an animation etc. changes every moment also 
in a gradation correction curve, a high definition liquid crystal display is realizable. 
[0103] Moreover, the color video signal 71 of an input of the 7th example is a Y/C signal. As this 
modification, the color video signal 71 of an input may install the color encoder which considers as an 
RGB code, inputs this and changes this into a Y/C signal once, and it may constitute it so that the Y/C 
signal which this color encoder outputs may be made into the color video signal 71 of drawing 32 . In 
the modification of such 7th example, since gradation amendment is performed according to the 
histogram of the brightness of the frame concerned to a brightness signal and amendment is not added at 
all to a color-difference signal, without generating, only a brightness component can carry out gradation 
amendment to high degree of accuracy, and change of a hue, a blot of a color, etc. which twist gradation 
amendment can realize a high definition liquid crystal display. 

[0104] It not only constitutes the interface circuitry 101 of the 8th example from a circuit of drawing 18 
of the 3rd example, but furthermore, you may transpose it to the circuit by the 4th - the 7th example. In 
this case, the optimal liquid crystal module especially for animation display can consist of having built 
the interface circuitry 171 in the liquid crystal module with the liquid crystal panel, the data driver, and 
the scan driver in a compact. 

[0105] Since it operates so that it may be adapted for the histogram of the brightness of the inputted 
color video signal, the contrast of the gradation of the high partition of frequency may be emphasized on 
a histogram and the contrast of the gradation of the low partition of frequency may be suppressed, in 
order according to the example of this invention are adapted for a color video signal and to perform 
contrast control in addition to the ability to attach the contrast of a display as mentioned above, it can 
respond also to various video signals. Since image scenes, such as an animation, can perform always 
optimal contrast control also in the video signal which changes one after another especially, it can 
express as the optimal image quality in consideration of the display property which a liquid crystal 
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display has, or contrast, and a high definition liquid crystal display can be realized. 

[0106] Since gradation amendment which also took the gradation property peculiar to liquid crystal into 

consideration can be performed still by enabling modification of setting put of the threshold of a 

histogram detector, the display of a gradation property linear as a liquid crystal display can be offered. It 

becomes possible to acquire the gradation property that brightness free as a liquid crystal display can be 

set up, by setting out of a threshold furthermore. 

[0107] 

[Effect of the Invention] According to this invention, it becomes possible to set up brightness in a 
display more finely. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 4] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 12] 
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[Drawing 15] 
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[Drawing 16] 
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[Drawing 26] 



http ://www4 . ipdl j po. go.jp/cgi-bin/tran_web_cgi_ejj e 



3/22/2004 



Page 16 of 18 



12 6 




[Drawing 281 



92 B 



* JtttEJft 



it«tE3K 



fDrawing 291 



http://www4jpdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/22/2004 



Page 17 of 18 



71 



2 9 



rttJEBBt 



76 



77 



141 



7 4J\s$ 



,140 



72 



75 



74 



73 




— ^- — ► 










[Drawing 311 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/22/2004 



Page 18 of 18 



g]3 1 



76 



ISO 



• — ► 



73 



E - 





77 







3»th5[H]fiS 



[Drawing 321 



S3 2 



z 



rL 



160 





161 






f 


w 






r 








73 











/Z 



162 



t7 



-> R 



B 



(Drawing 33] 
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